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LETTER   OF  TRANSMITTAL. 


Department  op  the  Interior, 
United  States  Geological  Survey, 

Hydrographic  Branch, 
Washington,  D.  C,  March  28,  190 % 

Sir:  I  have  the  honor  to  transmit  herewith  Water-Supply  Paper 
No.  99,  which  is  Part  III  of  a  series  of  four  papers  numbered  97  to 
100,  inclusive.  These  papers  compose  the  report  of  progress  of 
stream  measurements  for  the  calendar  year  1903.  Parts  I  and  II  of 
j  this  report  contain  the  results  of  the  data  collected  from  the  territory 
\  east  of  the  Mississippi  River.  Parts  III  and  IV  are  devoted  to  the 
\  data  collected  from  the  territory  west  of  the  Mississippi  River. 
j  The  actual  work  of  assembling  the  original  data  on  which  this 
j  report  is  based,  and  of  preparing  the  same  for  publication,  has  been 
'.■  done  under  the  immediate  direction  of  John  C.  Hoyt,  who  has  been 
assisted  by  Frank  H.  Brundage,  L.  R.  Stockman,  R.  H.  Bolster,  II.  J. 
Saunders,  and  W.  A.  Brothers.  Acknowledgment  is  due  each  of  these 
persons  and  also  the  various  resident  hydrographers  and  engineers 
under  whose  direction  the  data  herein  given  were  collected. 
Very  respectfully, 

F.  II.  Newell, 

Chief  Engineer. 
Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 
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PROGRESS  REPORT   OF  STREAM   MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1903. 


By  John  C.  Hoyt. 


INTRODUCTION. 

During  the  calendar  year  1903  the  division  of  hydrography  has 
continued  the  work  of  measuring  the  flow  of  streams  on  the  same 
general  lines  as  in  previous  years.  Special  efforts  have  been  made 
to  collect  such  other  information,  aside  from  the  flow,  as  will.be  of 
oae  in  general  hydrographie  studies.  Reconnaissances  made  on 
many  of  the  important  rivers  in  different  portions  of  the  United 
States  have  resulted  in  the  collection  of  many  valuable  data  in  regard 
to  floods,  water  powers,  river  profiles,  etc. 

During  1903  the  number  of  regular  stations  at  which  stream  meas- 
urements are  being  made  has  been  steadily  increased,  so  that  at  the 
close  of  the  year  systematic  measurements  were  being  carried  on  at 
Approximately  500  stations.  These  are  distributed  so  as  to  best  cover 
theneeds  of  the  various  States  and  Territories.  (See  PL  I  for  location 
of  principal  gaging  stations. )  This  expansion  in  the  work  is  the  result 
of  the  constant^'  increasing  demand  from  the  general  and  engineer- 
ing public  for  the  stream  data  collected  by  the  Survey.  The  requests 
for  information  have  been  so  numerous  that  the  supply  of  publica- 
tions containing  the  results  has  in  many  cases  become  exhausted. 

The  Survey  has  continued  to  receive  the  hearty  cooperation  of 
various  individuals,  corporations,  and  States,  as  mentioned  hereafter. 
This  cooperation  has  made  possible  the  publication  of  many  valuable 
records  which  could  not  otherwise  have  been  obtained. 

The  Report  of  the  Progress  of  Stream  Measurements  for  the  Calen- 
dar Year  1903,  of  which  this  is  Part  III,  is  published  in  a  series  of 
four  Water-Supply  Papers,  Nos.  97-100,  inclusive,  under  the  following 
subtitles: 

Part  I.  Northern  Atlantic  and  Great  Lakes  Drainage. 

Part  II.  Southern  Atlantic,  Eastern  Gulf  of  Mexico,  and  Eastern 

Mississippi  River  Drainage. 
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Part  III.  Western  Mississippi  River  and  Western  Gulf  of  Mexico  r* 
Drainage. 

Part  IV.  Interior  Basin,  Pacific,  and  Hudson  Bay  Drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and  * 
these  larger  drainages  are,  for  convenience  in  arrangement,  subdi-  - 
vided  into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as  ■ 
practicable,  geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regu- 
lar gaging  stations,  the  results  of  the  computations  based  upon  the 
observations,  and  such  other  information  as  has  been  collected  in  the 
various  drainage  areas  that  may  be  of  use  in  hydrographic  studies, 
including,  as  far  as  available,  a  description  of  the  drainage  area  and 
the  streams  draining  it. 

For  each  regular  station  are  given,  as  far  as  available,  the  follow- 
ing data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give  such  general  facts  about  the  locality 

and  equipment  as  would  enable  the  reader  to  find  and  use  the  station. 
They  also  contain,  as  far  as  possible,  a  complete  history  of  all  the 
changes  that  have  occurred  since  the  establishment  of  the  station 
which  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year.  This  includes  the  date,  the 
hydrographer's  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  daily  gage  heights  gives  for  each  day  the  fluctuations 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  by  the  gage  heights.  It  depends  on 
the  general  law  that  for  streams  of  practically  constant  cross  section 
the  discharge  is  a  function  of  the  gage  height  and  that  like  gage  heights 
will  have  the  same  discharge.  In  its  preparation  the  discharge  meas- 
urements  are  plotted  on  cross-section  paper  to  some  convenient  scale, 
using  gage  heights  as  ordinates  and  discharges  as  abscissas.  Through 
these  points  a  smooth  curve  is  drawn,  which  is  the  basis  for  the  table. 
From  this  curve  are  tabulated,  on  forms  prepared  for  the  purpose,  the 
discharges  corresponding  to  each  tenth  of  a  foot  on  the  gage.  The 
first  and  second  differences  between  the  successive  discharges  are 
then  taken.  These  are  adjusted  on  the  assumption  that  there  is  a 
gradual  increase  in  the  discharge  as  the  gage  height  increases,  and 
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the  discharge  values  in  the  table  are  then  adjusted  according  to  these 
revised  differences.     In  preparing  the  rating  table  all  available  data 
are  brought  into  use,  including  special  conditions  which  might  affect 
the  discharge.     For  high  waters  above  the  stage  covered  by  discharge 
measurements  the  general  rule  is  to  extend  the  curve  by  a  tangent 
line.     In  case  the  river  overflows  its  banks  a  percentage  of  the  dis- 
charge is  added,  depending  on  the  depth  and  velocity  of  the  overflowed 
portion.     For  stages  below  that  portion  of  the  curve  which  is  fixed  by 
discharge  measurements  the  curve  has  been  extended,  following  the 
general  form  of  the  determined  lower  portion.     Notes  under  each  rat- 
ing table  indicate  those  portions  based  on  actual  observation  and  those 
that  are  estimated. 

From  the  rating  table  and  daily  gage  heights  a  table  giving  the 
daily  discharge  of  the  streams  is  prepared.  From  this  the  table  of 
estimated  monthly  and  yearly  discharges  and  run-off  is  computed. 
This  latter  table  gives  in  condensed  form  a  summary  of  the  results 
obtained  from  the. observations  made  during  the  year  at  the  station. 
In  order  to  explain  this  table  the  following  definitions  are  given : 

The  term  "second-feet"  (sec. -ft.)  is  an  abbreviation  for  "cubic  feet 
persecond."  It  is  the  number  of  cubic  feet  of  water  flowing  by  the 
gaging  section  every  second.  The  column  headed  "  Maximum  "  gives 
the  mean  flow  for  the  day  when  the  mean  gage  height  was  the  highest, 
and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage  height. 
As  the  gage  height  is  the  mean  for  the  day,  there  might  have  been 
short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
charge larger  than  given  in  this  column.  Likewise  in  the  column 
of  "Minimum  "  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The  column  headed  "Mean  "is 
the  average  flow  for  each  second  during  the  month.  Upon  this  the 
computations  for  the  three  remaining  columns  in  the  table  are  based. 
An  " acre- foot"  is  the  quantity  of  water  it  would  take  to  cover  an 
acre  to  the  depth  of  one  foot — an  amount  equivalent  to  43,560  cubic 
feet  of  water.  This  quantity  is  used  in  making  estimates  for  irriga- 
tion projects  and  is  computed  only  for  such  streams  as  may  be  used 
for  irrigation.  The  quantities  in  the  column  headed  "Total  in  acre- 
feet"  show  the  number  of  acres  which  would  be  covered  one  foot  by 
the  flow  during  the  month  had  all  the  water  been  impounded. 

The  expression  "second-feet  per  square  mile"  means  the  number 
of  cubic  feet  of  water  flowing  from  every  square  mile  of  drainage 
area  for  each  second. 

"Depth  in  inches"  means  the  depth  of  water  in  inches  that  would 
have  covered  the  drainage  area,  uniformly  distributed,  if  all  the 
*ater  could  have  accumulated  on  the  surface.  This  quantity  is  used 
for  comparing  run-off  with  rainfall,  which  quantity  is  also  given  in 
depth  in  inches. 
It  should  be  noticed  that  "  acre-feet"  and  "depth  in  inches"  repre- 
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sent  the  actual  quantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "second-feet,"  on  the  contrary,  is  merely 
a  rate  of  flow,  into  which  the  element  of  time  does  not  enter. 

The  results  of  stream  measurements  during  previous  years  by  the 
United  States  Geological  Survey  can  be  found  in  the  following  Survey 
publications : 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  in. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV.  * 

1897.  Water-Supply  Papers  Nos.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-Supply  Papers  Nos.  35  to  39,  inclusive;  Twenty-first  Annual  Report, 
Part  IV. 

1900.  Water-Supply  Papers  Nos.  47  to  52,  inclusive;  Twenty-second  Annual 
Report,  Part  IV. 

1901.  Water-Supply  Papers  Nos.  65,  66,  and  75. 

1902.  Water-Supply  Papers  Nos.  82  to  85,  inclusive. 

1903.  Water-Supply  Papers  Nos.  97  to  100,  inclusive. 

A  limited  number  of  these  are  for  free  distribution,  and  as  long  as 
the  supply  lasts  they  may  be  obtained  by  application  to  the  Director, 
United  States  Geological  Survey.  Aside  from  these,  other  copies  are 
filed  with  the  Superintendent  of  Public  Documents,  Washington,  D.  C, 
from  whom  they  may  be  had  at  nominal  cost.  Copies  of  Government 
publications  are  as  a  rule  furnished  to  the  municipal  public  libraries 
in  our  large  cities,  where  they  may  be  consulted  by  those  interested. 
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Indian  Territory:  District  hydrographers,  W.  G.  Russell  and  G.  H.  Matthes, 
assisted  by  E.  R.  Kerby,  F.  Bonstedt,  L.  M.  Holt,  and  Charles  Gould. 

Iowa:  District  hydrographer,  E.  Johnson,  jr.;  assistant  engineer, F.  W.  Hanna, 
and  Carl  C.  Kastburg,  city  engineer  of  Boone,  Iowa.  Acknowledgment  should 
also  be  made  to  Frank  Dearborn,  Stone  City,  Iowa,  who  assisted  in  establishing 
a  gage  at  and  supplied  voluntary  readings  from  Stone  City,  Iowa. 

Kansas:  District  hydrographer,  W.  G.  Russell.  Acknowledgments  are  due 
the  Union  Pacific,  Atchison,  Topeka  and  Santa  Fe,  and  Missouri,  Kansas  and 
Teias  railway  companies  for  transportation  furnished  the  district  hydrographer 
in  Kansas,  northern  Oklahoma,  and  Indian  Territory. 

Minnesota:  District  hydrographer,  E.  Johnson,  jr.,  assisted  by  L.  B.  Stockman, 
awistant  engineer,  and  W.  R.  Hoag,  of  the  engineering  department  of  the  Uni- 
versity of  Minnesota. 

Missouri:  District  hydrographer,  E.  Johnson,  jr.;  F.  W.  Hanna,  assistant 
engineer;  I.  W.  McConnell,  engineer.  Acknowledgment  should  also  be  made  to 
the  St  Louis  and  San  Francisco  Railroad  for  transportation  furnished  to  F.  W. 
Hanna  between  St.  Louis  and  Arlington,  Mo. 

Montana:  District  hydrographer,  C.  C.  Babb,  assisted  by  C.  T.  Prall,  A.  E. 

Place,  and  W.  B.  Freeman. 

Nebraska:  District  hydrographer,  J.  C.  Stevens.    Acknowledgments  and  thanks 

i     are  due  Prof.  A.  B.  Crane,  of  Brookings,  S.  Dak.,  for  measurements  made  on  the 

Big  Sioux  and  neighboring  streams;  to  Adna  Dobson,  State  engineer  of  Nebraska, 

'J     and  his  assistants  in  office,  and  to  Prof.  O.  V.  P.  Stout,  of  the  University  of 

Nebraska,  for  the  use  of  scientific  instruments,  office  privileges,  and  other  favors. 

Acknowledgments  are  also  due  for  transportation  furnished  the  district  hydrog- 

!      rapher  by  the  officials  of  the  Burlington  and  Missouri  Biver,  Union  Pacific,  and 

|      Chicago  and  Northwestern  railways. 

j  New  Mexico:  District  hydrographers,  M.  C.  Hinderlider  and  W.  M.  Reed.  All 
i  gagingson  the  Rio  Grande  were  made  by  F.  Cogswell  under  the  direct  super- 
|  vision  of  the  Denver  office.  Those  measurements  on  the  headwaters  of  Cana- 
|  dian  and  Pecos  rivers  were  made  by  M.  C.  Hinderlider.  Acknowledgments  are 
due  Hugh  Loudon,  secretary  of  the  Lacueva  Ranch  Company,  for  records  of  the 
flow  of  Mora  River  at  Lacueva,  and  to  the  Denver  and  Rio  Grande  Railroad  for 
transportation  for  Filmore  Cogswell,  hydrographer. 

North  Dakota:  District  hydrographer,  E.  Johnson,  jr.,  assisted  by  Prof.  E.  F. 
Chandler,  of  the  engineering  department  of  the  University  of  North  Dakota. 

Oklahoma:  District  hydrographers,  W.  G.  Russell  and  G.  H.  Matthes,  assisted 
by  E.  R.  Kerby,  F.  Bonstedt,  L.  M.  Holt,  and  Charles  fr.  Gould. 
South  Dakota:  District  hydrographer,  R.  F.  Walter. 

Texas:  District  hydrographer,  Thomas  U.  Taylor.  Special  acknowledgment 
w  due  to  W.  W.  Follett,  consulting  engineer  of  the  International  (Water)  Bound- 
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River,  Union  Pacific,  Colorado  and  Southern,  and  Fremont,  Elkhorn  and  Mis- 
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ried on  under  the  direction  of  Jeremiah  Ahern,  engineer  for  this  project. 
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WESTERN  MISSISSIPPI  RIVER  DRAINAGE. 

For  convenience  in  arrangement,  the  stations  from  which  the  Geo- 
logical Survey  has  obtained  data  during  1903,  and  which  are  located 
on  rivers  tributary  either  directly  or  indirectly  to  the  Mississippi 
from  the  West,  have  been  grouped  under  Crow  Wing,  Minnesota, 
Maquoketa,  Wapsipinicon,  Iowa,  Des  Moines,  Missouri,  Platte,  Kan- 
sas, Meramec,  Arkansas,  and  Red  River  drainage  basins.  These  are 
arranged  in  the  report  in  this  order. 

CROW  WING  RIVER  DRAINAGE  BASIN. 

Crow  Wing  River  rises  in  the  eastern  part  of  Becker  County, 
Minn.,  flows  south  and  then  east  for  a  course  of  about  80  miles,  and 
enters  the  Mississippi  8  miles  below  Brainard.  This  stream  in  its 
usual  stages  is  small,  and  there  are  no  great  possibilities  for  the 
development  of  water  power. 

The  drainage  area  is  about  3,000  square  miles,  and  a  study  of  the 
river  is  important  in  connection  with  the  work  of  regulating  the  flow 
of  the  Mississippi  by  means  of  storage  basins  constructed  at  the  out- 
lets of  numerous  lakes,  from  which  it  takes  its  source.  A  station  was 
established  at  Pillager,  about  8  miles  from  the  mouth,  but  the  loca- 
tion was  found  unsuitable  for  obtaining  accurate  results  and  was 
Anally  abandoned. 

CROW  WING  RIVER  AT  PILLAGER,  MINN. 

This  station  was  established  May  24,  1903,  by  E.  Johnson,  jr., 
assisted  by  W.  R.  Hoag.  It  is  located  three-fourths  of  a  mile  from 
Pillager  and  from  the  railroad  station.  The  gage  is  a  vertical  1  J-inch 
by  6-inch  board,  secured  to  a  post  driven  in  the  river  bed  and  tied  to 
the  bank.  The  observer  during  1903  was  Olaf  Johnson.  The  gage 
was  read  once  each  day.  It  is  300  feet  below  the  point  at  which 
measurements  are  made.  Discharge  measurements  are  made  from 
a  cable  and  boat.  The  channel  is  straight  for  300  feet  above  the 
station  and  for  800  feet  below.  The  right  bank  is  low  and  will  over- 
flow at  high  stages.  The  left  bank  is  high  and  is  not  liable  to  over- 
flow. The  bed  of  the  stream  is  sandy  and  shifting.  There  is  but 
one  channel,  with  a  depth  at  ordinary  stages  of  4  to  6  feet.  The 
bench  mark  is  on  an  18-inch  elm  tree  40  feet  from  the  water's  edge. 
Its  elevation  is  15.56  feet  above  the  zero  of  the  gage.  The  station 
was  discontinued  September  25,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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XHacharge  measurements  of  Crow  Wing  River  at  Pillager,  Minn.,  in  1903. 
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MINNESOTA  KIVER  DRAINAGE  BASIN. 

Minnesota  River  rises  in  Bigstone  Lake,  which  forms  part  of  the 
boundary  between  South  Dakota  and  Minnesota.  The  river  flows  in 
i*  southeasterly  direction  until  the  city  of  Mankato  is  reached,  in  the 
northern  part  of  Blue  Earth  County,  when  it  makes  an  abrupt  turn 
to  the  north  and  continues  in  a  northerly  and  northeasterly  direction, 
entering  Mississippi  River  at  a  point  midway  between  Minneapolis 
Md  St.  Paul. 

The  course  of  this  river  is  generally  marked  by  wide  bottom  lands. 
It  has  a  sluggish  current,  affording  few  opportunities  for  the  develop- 
ment of  water  power.  The  United  States  Geological  Survey  main- 
tains a  gaging  station  at  Mankato,  below  the  junction  of  Blue  Earth 
River,  mainly  for  the  study  of  the  sewage  disposal  of  the  city  of 
Mankato  and  for  the  purpose  of  ascertaining  the  run-off  in  the 
southern  part  of  Minnesota. 

MINNESOTA  RIVEB  ABOVE   MANKATO,  MINN. 

This  station  was  established  May  20,  1903,  by  E.  Johnson,  jr., 
assisted  by  W.  R.  Hoag.     It  is  located  at  Sibley  Park,  1  mile  below 


16 


STREAM   MEASUREMENTS   IK   1903,  PART    III. 


[HO.». 


the  highway  and  railroad  bridges  across  Blue  Earth  River  and  H 
miles  above  the  city  bridge  in  Mankato.  The  drainage  area  above 
the  station  is  about  13,400  square  miles.  Blue  Earth  River  joins  the 
Minnesota  about  500  feet  above  the  station.  The  gage  is  a  vertical 
timber  fastened  to  a  post  which  is  driven  into  the  river  bed  a  few  feet 
from  the  right  bank.  It  is  read  once  each  day  by  George  E.  Blake. 
On  February  4, 1904,  a  new  five-sixteenths-inch  galvanized  cable  was 
stretched  across  the  river  between  trees  on  the  banks.  The  old  one 
fourth-inch  wire  cable  from  which  measurements  were  previously 
made  was  left  undisturbed  and  will  be  used  as  a  tag  line.  The  ne* 
cable  is  wound  with  heavy  wire  every  25  feet.  The  first  point  a 
which  wire  is  wound  is  17.34  feet  from  the  tree  to  which  the  cable  \& 
attached.  Discharge  measurements  are  made  from  a  small  rowboal 
running  on  this  cable.  The  initial  point  for  soundings  is  a  spike  in 
the  base  of  the  willow  tree  to  which  the  small  cable  is  attached  on  the 
right  bank.  It  is  about  1 5  feet  from  the  top  of  the  bank.  The  channel 
is  straight  for  1,000  feet  above  and  2,000  feet  below  the  station.  The 
current  velocity  is  moderate,  though  somewhat  sluggish  near  the  banks 
at  low  stages.  The  width  of  the  channel  is  about  300  feet  at  lor 
water  and  about  350  feet  at  high  stages.  The  right  bank  is  low  and 
liable  to  overflow  for  a  distance  of  50  to  75  feet  from  the  gage.  The 
left  bank  is  a  steep,  rocky  bluff.  The  bed  of  the  stream  is  composed 
of  sand,  gravel,  and  blue  earth,  and  may  shift  somewhat  at  high 
water.  There  is  but  one  channel  at  all  stages.  The  bench  mark  i» 
on  a  20-inch  cottonwood  tree  on  the  right  bank,  a  short  distance  above 
the  station  and  about  30  feet  from  the  water's  edge.  Its  elevation  is 
14.78  feet  al>ove  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Minnesota  River  above  Mankato,  Aftnn.,  in  1903. 


Date. 


May  20 

June  23 

July  30 

September  7 

October  15 

November  27 


Hydrographer. 


E.  Johnson,  jr. . 

W.  R.  Hoag 

do 

L.  R.  Stockman 

do 

do 


Gage 

height. 

Discharge* 

Feet. 

Second-feet 

«9.20 

7,6& 

*>  4. 95 

2,111 

5.11 

3,01' 

5.15 

3,2ft 

10.45 

12,2fr 

3.30 

1,271 

a  Area  is  in  error. 


&  Area  is  probably  in  error. 
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Mean  daily  gage  height ,  in  feet,  of  Minnesota  River  above  Mankato,  Minn.,  for 

1903. 


Day. 

May. 

June. 

1 

15.90 

2 

14.45 

8 

13.00 

4 1 

11.85 

5 

10.90 

« ! 

10.00 

T „ 

9.20 

8 

8.10 

9 

7.70 

10 

7.70 

11 1.     . 

7.20 

12. 

6.90 

13 ! 

6.70 

14 '  ..   .. 

6.40 

15 1 

6.20 

16 1 

5.80 

17. 

5.60 

18 '  . 

5  20 

» 1 

5  10 

» 

9.20 

8.70 

8.25 

8.20 

8.26 

9.80 

11.50 

14.20 

17.10 

19.60 

19.00 

17.50 

4  95 

a 

4  95 

a 

4  90 

a 

4  90 

24 

4  80 

S 

4  75 

«.... 

4  60 

&.. 

4  60 

a 

4  55 

«... 

4  50 

31... 

4.60 

5.60 
5.75 
6.10 
7.85 
7.60 
7.65 
7.60 
7.55 
7.45 
7.50 
7.45 
7.10 
6.90 
6.80 
6.40 
6.00 
5.95 
6.35 
6.55 
6.90 
7.30 
7.00 
6.95 
6.60 
6.35 
6.00 
5.90 
6.00 
5.60 
5.40 
5.00 


Aug. 

Sept. 
5.00 

4.10 

4.95 

5.65 

4.90 

5.40 

6.00 

5.90 

5.35 

5.95 

5.70 

5.95 

5.90 

5.00 

5.70 

5.40 

5.30 

5.50 

Oct. 


5.10 
4.90 
4.80 
4.70 
4.70 
5.80 
6.10 
6.90 
6.70 
6.40 
6.00 
5.90 
5.80 
5.40 
5.10 
4.90 
4.70 
4.60 
4.55 
4.95 
4.96 
4.96 


5.70 

6.00 

7.00 

8.50 

10.95 

12.60 

14.25 

15.65 

15. 00' 

14.20 

13.20 

12.40 

11.45 

10.80 

10.00 

9.45 

8.85 

8.55 

7.70 

7.00 

7.36 


7.10 

7.00 

6.90 

7.30 

7.86 

7.55 

11.80 

13.00 

13.45 

13.40 

12.90 

12.40 

11.75 

11.10 

10.40 

9.80 

9.45 

9.00 

8.60 

8.40 

8.10 

7.75 

7.40 

7.20 

6.80 

6.60 

6.40 

6.20 

6.00 

5.80 

5.65 


Nov. 


Dec. 


5.55 
5.40 
6.30 
5.20 
5.10 
5.00 
4.80 
4.70 
4.60 
4.55 
4.50 
4.45 
4.40 
4.35 
4.30 
4.00 
3.40 
3.20 
3.00 
2.90 
2.80 
3.70 
3.75 
3.70 
3.45 
3.40 
3.30 
3.30 
3.25 
3.40 


3.35 
3.25 
3.20 
3.25 
3.25 
3.70 
3.60 
3.50 
3.40 
3.30 
3.30 
3.25 
3.25 
8.20 
3.15 
3. 15 
3.15 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 


MAQUOKETA  RIVER  DRAINAGE  BASIN. 

Maquoketa  River  rises  in  Fayette  County,  Iowa,  flows  southeast,  and 
enters  the  Mississippi  near  Green  Island,  Jackson  County,  Iowa. 
There  are  several  dams  on  this  stream,  affording  small  water  power, 
mostly  used  for  running  grist  mills.  After  a  thorough  reconnaissance 
no  suitable  place  could  be  found  at  which  to  establish  a  gaging  sta- 
tion, though  the  most  favorable  appears  to  be  the  Klondike  dam, 
just  below  the  fork  of  Maquoketa  River  at  Maquoketa.  This  dam  is 
12£feet  high,  with  a  spillway  300  feet  in  length,  the  crest  of  which 
appears  perfectly  level  and  sharp.  The  United  States  Geological 
Survey  maintained  a  station  for  a  short  time  at  Manchester. 

The  total  drainage  area  of  Maquoketa  River  is  1,874  square  miles, 
while  the  area  at  Manchester  is  226  square  miles. 


irr  99—04- 


18 


9TBEAM   MEASUREMENTS   IN   1903,  PART   III. 


[safe 


MAQUOKETA  RIVER  AT  MANCHESTER,  IOWA. 

This  station  was  established  June  6, 1903,  by  F.  W.  Hanna,  and  was 
discontinued  July  15, 1903.  It  was  located  one-fourth  of  a  mile  above 
the  city  bridge  and  the  Iloag  dam.  The  gage  is  a  2  by  4  inch  pin* 
rod  12  feet  long.  It  is  driven  into  the  river  bed  and  anchored  to  H.  S. 
Weber's  boat  landing.  The  gage  was  read  twice  each  day  by  H.  S. 
Weber.  Discharge  measurements  can  l>e  made  by  means  of  a  boat 
and  a  tagged  wire.  The  soundings  were  referred  to  the  base  of  the  oak 
tree  to  which  the  tagged  wire  was  attached,  16  feet  from  the  north-  ' 
west  corner  of  the  ice  house.  The  channel  is  straight  for  300  feet 
above  and  1,000  feet  below  the  station.  Both  banks  will  overflow  aft 
flood  stages.  The  bed  of  the  stream  is  sandy  and  the  current  is 
sluggish.  Bench  mark  No.  1  is  a  spike  driven  into  a  blaze  on  an  oak 
tree  12.7  feet  from  the  gage  and  16.5  feet  from  the  northwest  corner 
of  the  ice  house.  Its  elevation  is  14.33  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  similar  mark  on  the  tree  19  feet  from  the  gage 
and  14.1)  feet  from  the  northwest  corner  of  the  ice  house.  Its  eleva- 
tion is  11.16  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

A  discharge  measurement  made  by  F.  W.  Hanna  on  June  6,  1903, 
gave  the  following  results: 

Gage  height,  4.20  feet;  (Uncharge,  245  second-feet. 

Mean  daily  gage  height,  in  feet,  of  Maquoketa  Riwr  at  Matwlicster,  Iowa,  for  1903. 


Day. 

Juno. 

1 

2 

3 

4 

5 

6 

7 

4.10 

8 

4.10 

Day 


4.70  \ 
4.35  \ 
4.10 
4.35 
4. 0T) 
4.40 
4. 20 
4. 10  , 


10 
1  11 
12 
13 
14 
16 
'  16 


Juno. 

July. 

1 

4.15 

4.40 

4.15 

8.70 

4.15 

1 

4.05 

.'  4.or>  ' 

4.00  | 

4.10 

4.00 


Day. 

June. 

• 
17 

4.00 

3.U5 

20 

4  a-, 

21 

4.00 

22 

4.25 

23 

4. 55 

24 

4.35 

July. 

Day. 

June.  July. 

\ 



— 

,  25 

4.15 

26 

4.00 

27 

3.85   

2S 

4.30  I 

20 

3D 

...      31 



i 

ii 

MISCELLANEOUS  MEASUREMENTS  IN  THE  MAQUOKETA  RIVER  DRAINAGE 

BASIN. 

The  following  miscellaneous  measurements  were  made  during  the 
year  1903  on  Maquoketa  River: 

Miscellaneous  measurements  in  Maquoketa  River  drainage  basin  in  190,1. 


Stream. 


Locality. 


North  Maquoketa  River 
Soath.Maquoketa  River 


Cascade,  Iowa.  . 
Monticello,  Iowa 


Date. 


July 


do 


Discharge. 

Second-feet. 
152 

878 
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WAP8IPEN7COX  RIVER  DRAINAGE  BASIN. 

Wapsipinicon  River  rises  in  Mower  County,  Minn.,  and  flows  south- 
ast,  entering  the  Mississippi  near  Shaffton,  Scott  County,  Iowa, 
rhere  are  numerous  small  power  sites  on  this  stream  at  Toronto, 
Oxford  Mills,  Newport,  Anamosa,  Central  City,  Troy  Mills,  Quasque- 
ton,  Independence,  and  Littleton.  At  several  of  these  points,  nota- 
bly at  Anamosa,  there  are  good  opportunities  for  building  dams. 

The  river  is  generally  fairly  constant  in  its  flow,  though  its  head- 
waters are  sometimes  low.  As  a  rule,  its  banks  are  fairly  high  and 
the  stream  is  well  confined.  The  United  States  Geological  Survey 
maintains  a  gaging  station  at  Stone  City. 

The  total  drainage  area  of  the  Wapsipinicon  River  is  2,304  square 
miles;  that  at  Stone  City,  where  the  United  States  Geological  Survey 
has  its  station,  is  1,308  square  miles. 

WAPSIPINICON  RIVER  AT  STONE  CITY,   IOWA. 

This  station  was  established  August  19,  1903,  by  F.  W.  Hanna.  It 
is  located  at  the  highway  bridge  just  above  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  bridge  and  near  the  Dearborn  stone  quarry. 
There  is  a  dam  at  Waubeck,  4  miles  above  the  station,  and  another 
at  Anamosa,  the  same  distance  below.  The  standard  boxed  chain 
gage  is  attached  to  the  guard  rail  on  the  upstream  side  of  the  bridge. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
36.4  feet.  The  gage  is  read  once  each  day  by  Frank  Dearborn.  Dis- 
charge measurements  are  made  from  the  two-span  Pratt  truss  high- 
way bridge,  which  has  a  length  of  225  feet.  The  initial  point  for 
soundings  is  the  end  of  the  lower  chord  on  the  upstream  side  of 
the  bridge  at  the  left  bank.  The  channel  is  straight  for  about  400 
feet  above  and  below  the  station,  at  which  points  the  river  makes 
abrupt  turns.  Both  banks  are  high  and  are  not  subject  to  overflow. 
The  bed  of  the  stream  is  of  solid  rock  and  sand  and  is  permanent. 
The  channel  is  broken  by  one  pier,  and  the  current  velocity  is  mod- 
erate. Bench  mark  No.  1  is  the  east  end  of  the  south  rail  west  of  the 
first  switch  east  of  the  railroad  station  at  Stone  City.  Its  elevation 
is  815.08  feet  above  sea  level  and  38.75  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  cross  on  the  northwest  corner  of  the  middle 
pier  of  the  highway  bridge  Ht  which  the  station  is  located.  Its  eleva- 
tion is  31.09  feet  above  gage  datum  and  807.42  feet  above  sea  level. 
The  center  of  the  gage  pulley  is  at  an  elevation  of  35. 58  feet  above  gage 
datum  and  811.91  feet  above  sea  level.  The  top  of  the  lower  chord, 
upstream  side,  at  the  first  cross  girder  east  of  the  pier  is  31.75  feet 
above  gage  datum.  The  elevations  of  the  bench  marks  above  sea 
level  have  been  determined  by  Chicago,  Milwaukee  and  St.  Paul 
Railway  levels. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Discharge  measurements  of  Wapsipinicon  River  at  Stone  City,  Iowa,  fa  1301 


Date. 

Hydrographer. 

Gage 
height. 

„-„ 

Feet. 
15.20 

3.00 

4.13 
8.63 

2.80 

1.77 

Second-/ 

Mean  daily  gage  height,  ti 


a  River  at  Stone  City,  Iowa,} 


Day. 

i„ 

aw 

llct. 

Sot. 

Deo. 

Day. 

An, 

Sept 

Oct. 

Hot. 

D 

j 

8,5ft 
8.  TO 

a.  so 

S.TG 
ITS 
S.W 
&0B 
3.80 

arc 
4.ao 
a.* 
a*o 

:t. !.-, 

4.00 
4.10 

a  so 

8.10 
8.4ft 
a  40 
8.80 
8.  SO 
3.86 
8.70 
a.  as 

4.00 

8.10 
&8S 
S.T6 
S.7n 
8.70 

(■) 

in 

*.» 

ft  SB 

2.0* 
*.» 
1.10 
8.00 
487 
8.87 
8.18 

fcH 

8.80 
8.00 

8.85 
8.80 

ft  70 
170 
2.711 
8.68 
8.0ft 
1.00 
1.00 

1.!" 
1.85 

1    s."> 

].«7 

JJ 

8.4ft 

8.8B 
488 

9.0ft 
8.00 

:r  i»i 
ass 
8.85 

8.  TO 

a.  75 

8.TO 
8.00 
8.  SB 
8.80 

a  as 
ass 
a«o 
a  ts 
a  SB 

ass 

a  is 
a  is 
aio 

8.10 
8.0B 

an 

9.4S 

art 

&7S 
ITS 

1 

a 

1       " 

a  ao 
■  ■ 

:i  It 
880 
8.18 
8.8ft 

1  :■. 

&v> 

:i  V. 

a  68 

, 

80 

£1 

T 

so 

ITS 

an 

1T0 
ft  70 

am 
a70 
fttfl 
aea 

, 

£4 

u 

14 

so 

IB 

Que 

height. 

Discharge. 

Owe 

height. 

Discharge. 

46. 

Dim:  liar  ge. 

height. 

Discharge 

«e(. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-fee,. 

Feet. 

Second-feel 

1.5 

79 

2.4 

214 

8.3 

451 

4.2 

837 

1.6 

90 

2.5 

234 

3.4 

487 

4.3 

886 

1.7 

102 

2.6 

255 

3.3 

025 

4.4 

936 

1.8 

115 

2.7 

277 

8.6 

565 

4.5 

987 

1.9 

129 

2.8 

801 

3.7 

607 

4.6 

1,039 

2.0 

144 

2.9 

827 

3.8 

651 

4.8 

1,146 

2.1 

160 

8.0 

355 

3.9 

696 

0.0 

1,368 

2.2 

177 

3.1 

385 

4.0 

742 

5.2 

1.365 

2.3 

195 

3.2 

417 

4.1 

789 

-1 


WAP8IPnaCON   RIVER   DRAINAGE   BA8IN. 


21 


monthly  discharge  of  Wapaipinicon  River  at  Stone  City,  Iowa,  for 

1903. 
[Drainage  area,  1,308  square  miles.] 


Month. 


Ifeagast  1&-31  « 
fift^tember.... 

i&ctober* 

MoYember  * ... 
^■Dwsmber  1-12 


Discharge  in  second-feet. 


Maxinrnm. 


607 
1,039 
742 
385 
277 


"MfaJTWTlTn 


401 
525 
370 

277 
115 


Mean. 


483 
664 
509 
806 
187 


Run-off. 


Second-feet 

per  square 

mile. 


0.87 
.51 
.89 
.28 
.14 


Depth  in 
inches. 


0.18 
.57 
.45 
.26 
.06 


a  August  29  estimated. 


b  October  22  estimated. 


o  November  1  estimated. 


r 

I 


i 


i 

X 


MISCELLANEOUS  MEASUREMENT  IN  THE  WAPSIPINICON  RIVER  DRAIN- 
AGE BASIN. 

At  Independence  in  July  the  stream  was  found  to  have  a  discharge 
of  2,423  second-feet. 

IOWA  RIVER  DRAINAGE  BASIN. 

Iowa  River  rises  in  the  north-central  part  of  Iowa,  flows  in  a  south- 
easterly direction,  and  joins  Mississippi  River  about  30  miles  above 
Burlington.  Its  chief  tributary  is  Cedar  River,  which  rises  in  Minne- 
sota and  flows  into  the  Iowa  about  50  miles  above  the  latter's  mouth. 

The  total  drainage  area  of  Iowa  River  is  12,412  square  miles,  4,469 
square  miles  of  this  being  tributary  to  it  above  its  junction  with 
Cedar  River  at  Columbus  Junction.  Its  drainage  areas  at  Marshall- 
town  and  Iowa  City  are,  respectively,  1,463  and  3,317  square  miles. 
Cedar  River  drains  7,597  square  miles  above  its  union  with  Iowa 
River,  and  6,317  square  miles  at  Cedar  Rapids. 

The  chief  power  plants  in  the  Iowa  drainage  basin  are  at  Iowa  City, 
Marshalltown,  Cedar  Rapids,  and  Waterloo.  From  the  standpoint 
of  power  development  the  Iowa  River  system  is  important. 

During  1903  stations  have  been  maintained  on  Cedar  River  at  Cedar 
Rapids,  Iowa,  and  on  Iowa  River  at  Iowa  City  and  Marshalltown, 
Iowa. 

CEDAR  RIVER  AT  CEDAR  RAPIDS,  IOWA. 

This  station  was  established  October  26,  1902,  by  K.  C.  Kastberg, 
assisted  by  J.  C.  Stevens.  It  is  located  near  the  city  gas  works  and 
near  the  plant  of  the  Iowa  Windmill  and  Pump  Company.  The  gage 
»  an  inclined  4  by  6  inch  timber,  graduated  to  read  to  vertical  tenths 
and  half-tenths  feet.  It  is  fastened  to  the  right  bank  by  posts  set  in 
the  ground.  It  is  read  twice  each  day  by  R.  S.  Toogood.  Discharge 
measurements  were  made  during  1903  from  a  cable  and  car  at  a  point 
just  above  the  gage.     The  points  of  measurement  are  marked 
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tag  wire.  Discharge  measurements  have  been  made  since  1903  at  the 
First  Avenue  Bridge  about  one-half  mile  upstream  from  the  gage.  At 
low  stages  the  discharge  can  be  measured  by  wading  at  the  cable. 
The  initial  point  for  soundings  at  the  cable  is  the  foot  of  the  pole  sup- 
porting the  cable  on  the  right  bank  of  the  river.  The  channel  is 
straight  for  80C  feet  above  and  below  the  cable.  The  right  bank  to 
high  and  will  overflow  only  at  extreme  stages.  The  left  bank  is  an 
earth  embankment  and  will  overflow.  The  bed  of  the  stream  is  rocky 
and  permanent.  At  the  cable  the  cross  section  is  regular  and  the 
channel  is  about  400  feet  wide. 

Bench  mark  No.  1  is  a  city  bench  mark  at  Williams  &  Huntings  office, 
on  the  north  corner  of  Fifth  avenue  and  West  First  street.  It  is 
marked  by  a  triangle  on  the  stone  just  north  of  the  first  iron  post 
from  the  corner  of  the  building.  Its  elevation  above  sea  level,  as 
determined  by  the  city  of  Cedar  Rapids  from  levels  of  the  North- 
western Railroad,  is  746.6  feet.  Its  elevation  above  the  zero  of  the 
gage  is  23.57  feet.  Bench  mark  No.  2  is  a  bolt  driven  into  the 
masonry  foundation  of  the  east  face  of  the  Iowa  Windmill  and  Pump 
Company's  building  on  the  west  bank  of  the  river  just  north  of 
Seventh  avenue.  Its  elevation  is  740.05  feet  above  sea  level  and  17.02 
feet  above  the  zero  of  the  gage. . 

At  the  First  Avenue  Bridge  the  channel  has  a  rock  bottom  and  a 
straight  course,  both  above  and  below,  for  several  hundred  feet. .  It  i* 
divided  into  five  parts  by  the  5-span  Pratt  truss  bridge,  its  lengtl 
from  abutment  to  abutment  being  714  feet.  The  current  is  strong 
and  direct.  The  initial  point  for  soundings  is  the  inner  upstrean 
face  of  the  left  abutment,  the  measurements  being  taken  from  th< 
upstream  side  of  the  bridge. 

The  observations  at  this  station  during  1903  have  been  made  unde 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Cedar  River  at  Cedar  Rapids,  Iowa,  for  1903. 


Date. 


March  21 

April  25 

May  10 

June  5 

July8 

Do 

August  18 

September  15. 
October  14  .  _ . 
November  14 . 
December  18  . 


Hydrographer. 


K.  C.  Kastberg 

do 

do 

F.W.Hanna  .. 

do 

E.C.  Murphy.. 
F.W.Hanna  .. 
do    


do 
do 
do 


<^Gage 
height. 


Feet. 
5.75 
4.65 
4.50 
7.20 
3.95 
3.95 
4.10 
4.80 
5.00 
3.60 
«  3. 60 


Discharge 

Second-fee 
9,49 
5,80 
5,08 
15,  OS 
3,01 
2,93 
3,64 
5,91 

e^ 

2,  OS 
l,lf 


<*G&ge  Affected  by  ice;  river  partly  tr«w>n  ewer. 
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■  daily  gage height,  in  fret,  of  Cedar  River  at  Cedar  Rapids,  Iowa,  for  1009. 

D*j-.  •>».   Feb.  Hv.  Apr.    M»y  .June.  July,  Aug.  Sept.  < 


I    6.1V,  N.<W  lT.30  I  J.flO 


i  -a.7c '  i 


fati*g  table  for  Cedar  River  at  Cedar  Rapid*,  Iowa,  from  February  Si  to  Decem- 
ber 31,  1903. 


.*. 

Discharge. 

Que 
height. 

Discharge. 

Gage 
height. 

Di-  charge. 

Que 

height. 

DI  charge. 

R»l. 

Secondfett. 

Feel. 

Second- f nl. 

Feet. 

Second- feet. 

Feel. 

Sccand-frtl. 

1    3.2 

1,110 

4.0 

3,350 

4.8 

5,880 

5.6 

8.730 

I    3.3 

1,325 

4.1 

8,550 

4.9 

6,190 

5.7 

9,110 

i    l* 

1,560 

4.2 

3,856 

5.0 

6,550 

5.8 

9,490 

3.5 

1,815 

4.3 

4,165 

5.1 

6,910 

5.9 

9,870 

l     3.8 

2,090 

4.4 

4,480 

5.2 

7,270 

6.0 

10,250 

'    3.J 

3,370 

4.5 

4,800 

5.3 

7,630 

6.1 

10,650 

1    3.8 

3,660 

4.6 

5,140 

5.4 

7,990 

3.9 

2,950 

4.7 

5,480 

5.5 

8,350 

Tangent  at  6  feet  gage  height;  differences  above  this  point,  400  per  tenth;  ap- 
proximate above  and  below  3.9  and  7.2  feet  gage  heights. 
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[no.  a 


Estimated  monthly  discharge  of  Cedar  River  at  Cedar  Rapids,  Iowa,  for  1903. 

[Drainage  area,  6,817  square  miles.] 


Month 


February  22-28  « 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Discharge  in  second-feet. 


Run-off. 


MaTimum. 


5,310 

11,250 

11,850 

52, 450 

42,450 

14, 850 

15,450 

11,850 

6,910 

3,855 

2,950 


Minimum. 


Mean. 


1,005 
5,830 
4,320 
4,320 
2,805 
2,805 
2,660 
4,165 
2,660 
795 
900 


2,224 
9,063 
7,079 
9,909 
9,153 
6,987 
5,495 
6,143 
4,409 
2,070 
1,700 


Second-feet 

per  square 

mile. 


0.35 

1.43 

1.12 

1.57 

1.45 

1.11 

.87 

.97 

.70 

.33 

.27 


Depth  in 
inches. 


0.09 

1.65 

1.25 

1.81 

1.62 

1.28 

l.OO 

1.08 

.81 

.37 

.31 


a  Frozen  to  February  21. 
IOWA  RIVER  AT  IOWA  CITY,  IOWA. 

This  station  was  established  June  11,  1903,  by  F.  W.  Hanna.  At 
that  time  a  chain  gage  was  installed  on  the  county  bridge  directly 
west  of  the  State  University  grounds.  On  September  15,  1903,  the 
standard  boxed  chain  gage  was  substituted  for  the  gage  which  was 
first  established  and  made  to  read  the  same,  with  the  same  length  of 
chain  from  the  end  of  the  weight  to  the  marker.  This  length  is  24.43 
feet.  The  gage  is  read  twice  each  day  by  Arthur  G.  Smith.  Dis- 
charge measurements  are  made  from  the  upstream  side  of  the  two 
span  highway  bridge  at  the  foot  of  Burlington  street,  about  1,000  feel 
below  the  bridge  at  which  the  gage  is  located.  The  initial  point  foi 
soundings  is  the  inner  face  of  the  right  abutment,  located  at  the  wes 
end  of  the  bridge,  and  is  marked  zero  on  the  bridge  floor.  The  bridge 
is  not  quite  at  right  angles  with  the  direction  of  the  current.  Th< 
channel  is  straight  for  about  1,600  feet  above  and  below  the  station 
The  channel  is  316  feet  wide  between  abutments,  and  is  broken  bj 
one  pier.  The  bed  of  the  stream  is  of  soft  material,  except  near  th< 
bridge  pier,  and  is  slightly  shifting.  The  right  bank  is  high  anc 
somewhat  rocky  and  not  liable  to  overflow.  The  left  bank  does  noi 
overflow,  owing  to  the  road  embankment.  Both  banks  are  coverec 
with  willows  above  ordinary  high-water  mark,  which  will  interfere 
with  flood  measurements.  Bench  mark  No.  1  is  a  nail  driven  into  the 
base  of  an  elm  tree  16  feet  northwest  of  the  bridge  at  which  the  gag« 
is  located.     Its  elevation  above  gage  datum  is  18.96  feet,  and  above 
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the  Iowa  City  datum  is  61.01  feet.     Bench  mark  No.  2  is  on  the  top 

alone  just  north  of  and  against  the  northwest  railing  post  of  the 

bridge  at  which  the  gage  is  located.     Its  elevation  above  gage  datum 

is  22.67  feet,  and  above  the  city  datum  is  64.72  feet.     The  city  bench 

mark  used  for  reference  is  on  the  north  side  of  the  base  of  a  maple 

tree,  one  block  east  and  one  block  and  40  feet  south  of  the  bridge  at 

which  the  gage  is  located.     The  elevation  of  this  bench  mark  is  22.53 

feet  above  gage  datum,  64.58  feet  above  the  city  datum,  and  671.92 

feet  above  sea  level.     The  elevation  above  sea  level  was  obtained  from 

the  levels  of  the  Chicago,  Rock  Island  and  Pacific  Railroad.     The 

bottom  of  the  top  hand  rail,  just  above  the  pulley  center,  has  an 

elevation  of  26.73  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Iowa  River  at  Iowa  City,  Iowa,  in  1903, 


Date. 


June  2 

June  12 

July9 

August  20. ... 
September  15. 
October  13  . . 


Hydrographer. 


F.  W.  Hanna. _ 
do 

E.  C.  Murphy . 

F.  W.  Hanna.. 

do 

do 


November  14 1 do 


December  18 


do 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

13.95 

18, 299 

6.95 

7,226 

1.87 

1,816 

.31 

707 

2.40 

2,481 

.95 

1,215 

-  .20 

501 

-1.06 

279 

Mean  daily  gage  height,  in  feet,  of  Iowa  River  at  Iowa  City,  Iowa,  for  1903. 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.. 

I. 

12.70 

14.60 

14.05 

13.80 

12.75 

11.60 

10.65 

9.90 

9.25 

8.55 

7.75 

7.55 

6.20 

5.10 

4.30 

3.65 

1.20 
1.15 
1.25 
1.65 
1.80 
2.20 
2.50 
2.30 
1.80 
2.10 
2.20 
1.80 
2.70 
8.10 
3.00 
3.00 

1.40 
3.75 
2.55 
1.90 
1.90 
2.30 
2.55 
2.15 
1.85 
1.45 
1.30 
1.10 
1.00 
.85 
.65 
.50 

1.30 

1.20 

1.00 

.90 

.80 

.80 

.60 

.60 

1.00 

2.40 

2.30 

2.20 

3.10 

2.30 

2.40 

1.90 

0.90 
.85 
1.20 
1.15 
1.00 
.80 
1.95 
1.30 
1.10 
1.35 
1.25 
1.10 
1.00 
1.00 
1.06 
1.10 

0.15 
.25 
.50 
.40 
.30 
.20 
.20 
.15 
.05 
.10 
.10 
.05 
.00 
.00 
-.15 
-.26 

-0.45 

-  .85 

—  .55 

4.. 

-  .40 

• 

«... 

—  .35 

«. 

rt-1.20 

• 
1  . 

—1.45 

8.. 

-1.45 

9. 

—1.30 

10. 

-1.15 

U.. 

-1.10 

K.. 

-1.00 

13.. 

-1.00 

H... 

-1.00 

15... 

-.96 

w... 

-  .96 

a  Measurements  to  top  of  ice. 
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Mean  daily  gage  height,  in  feet,  of  Iowa  River  at  Iowa  City,  Iowa,  etc. — Cont'd. 


Day. 


June. 


17 

3.80 

18 

2.95 

19 

2.65 

20 

2.40 

21: 

2.30 

22 

2.20 

28 

2.20 

24 

2.45 

25 

2.45 

26 

2.10 

27 

1.85 

28 

1.65 

29 

1.50 

80 

1.85 

81 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

3.30 

.45 

1.60 

1.20 

(«) 

8.60 

.46 

1.50 

1.05 

-.50 

8.20 

.40 

1.80 

.95 

-.45 

3.40 

.85 

1.40 

.95 

-.56 

8.60 

.20 

1.50 

.85 

-.65 

3.60 

.10 

1.50 

.65 

-.45 

8.50 

.10 

1.40 

.55 

-.56 

8.30 

.00 

1.40 

.40 

-.25 

2.90 

.20 

1.30 

.45 

-.26 

8.10 

.40 

1.20 

.45 

-.45 

2.20 

.40 

1.05 

.40 

-.40 

1.90 

.60 

.95 

.25 

-.60 

1.70 

1.10 

.90 

.25 

-.20 

1.60 

1.50 

.85 

.26 

-.15 

1.50 

I 

1.40 

.30 

Dec 


-1.0 
-1.0 
-1.11 
-1.3 
-1.8 
-LI 
-Lfi 
-1.1 
-1.8 
-1.8 
-If 
-1.7 
-1.8 
-1.8 
-1.9 


a  Mining. 
Rating  table  for  Iowa  River  at  Iowa  City,  Iowa,  from  June  J  to  December  SI,  1903 


Gage 
teight. 


heig, 


Feet. 
-1. 

-1. 
-1. 
-1. 

-1. 
-1. 
-1. 
-1. 
-1. 

-1. 


9 

8 

i* 
i 

6 

5 

4 

3 

3 

1 

0 

9 

8 

7 

6 

5 

4 


Discharge. 


Second-feet. 
185 
195 
205 
217 
229 
242 
256 
270 
284 
298 
314 
330 
847 
365 
885 
407 


Gage 
height. 


Feet. 
-0.3 

-  .2 

-  .1 
.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

1.0 
1.2 
1.4 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

438 

1.6 

467 

1.8 

509 

2.0 

557 

2.2 

609 

2.4 

663 

2.6 

719 

2.8 

779 

3.0 

839 

3.5 

903 

4.0 

967 

4.5 

1,035 

5.0 

1,105 

5.5 

1,175 

6.0 

1,315 

6.5 

1,475 

7.0 

Discharge. 


Gage 
height. 


Second-feet. 
1,635 
1,815 
1,995 
2, 175 
2,a55 
2,540 
2,740 
2,940 
3,460 
4,010 
4,585 
5, 160  | 
5,785 
6,410 
7,085 
7,760 


".5 


Feet. 

7 

8.0 

8.5 

9.0 

9.5 

10.0 

10.5 

11.0 

11.5 

12.0 

12.5 

13.0 

13.5 

14.0 

14.5 

15.0 


Discharge. 


Second-feet. 
8,460 
9,160 
9,885 
10, 610 
11,360 
12,110 
12,860 
13,610 
14,410 
15, 210 
16,010 
16,810 
17,610 
18,410 
19,210 
20, 010 
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Estimated  monthly  discharge  of  Iowa  River  at  Iowa  City  for  1903. 

[Drainage  area,  3,317  square  miles.] 


Month. 


Discharge  in  second-feet. 


'M^.-rinnTitti 


Ndy--- - 

feagnst 

September 

October 

ISforembero  ... 
December  1-5  *> 


19,450 
3,570 
3,735 
3,040 
1,950 
839 
419 


Minimum. 


1,435 
1,280 
557 
903 
691 
375 
375 


Mean. 


7,286 
2,441 
1,333 
1,525 
1,099 
527 
403 


Run  off. 


Second-feet 

per  square 

mile. 


2.20 
.74 
.40 
.46 
.83 
.16 
.12 


Depth  in 
inches. 


2.45 

.85 
.46 
.  1 
.38 
.18 
.02 


a  November  17,  estimated. 


b  Frozen  December  6-31. 


i 


i 

■x 


f 

= 


IOWA  RIVER  AT  MARSHALLTOWN,   IOWA. 

This  station  was  established  October  23,  1902,  by  K.  C.  Kastberg, 
assisted  by  J.  C.  Stevens.  It  is  located  at  the  highway  bridge  50  feet 
above  a  flour-mill  dam  and  a  short  distance  above  the  city  water- 
works. The  gage  is  a  vertical  2  by  6  inch  pine  board  attached  to  the 
piling,under  the  south  end  of  the  highway  bridge.  The  station  was 
discontinued  August  1,  1903.  Up  to  this  time  the  gage  was  read 
once  each  day  by  George  G.  Bassett.  Discharge  measurements  were 
made  from  the  downstream  side  of  the  bridge  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  was  taken  at  the  piling  to 
which  the  gage  is  fastened  at  the  south  end  of  the  bridge.  The  chan- 
nel makes  an  abrupt  bend  immediately  above  the  bridge,  and  about 
50  feet  below  the  bridge  the  power  dam  of  the  flour  mill  is  located, 
with  about  8  feet  fall.  The  current  has  a  moderate  velocity  at  ordi- 
nary stages.  The  right  bank  is  high  and  will  not  overflow.  The  left 
bank  overflows  at  high  stages.  There  is  but  one  channel.  The  bench 
mark  is  a  bolt  head  in  the  north  rim  of  the  top  of  the  tubular  iron 
pier  under  the  southeast  batter  post  of  thfe  bridge.  Its  elevation  is 
11.19  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Iowa  River  at  Mar&halltown,  Iowa,  in  1903. 


Date. 


March?.. 
March  23 
April  24.. 
Jnne4 ... 


Hydrographer. 


K.  C.  Kastberg 

do 

do 

F.  W.  Hanna.- 


Feet. 
3.05 
8.40 
2.80 
5.45 


Discharge. 

Second-feet. 
1,325 
1,064 
1,150 
4.790 
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Mean  daily  gage  height,  in  feet,  of  Iowa  River  at  Marshalltown,  Iowa,  for  1905, 


Day. 


1. 
2. 
8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
10. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
28. 
27. 
28. 
29. 
80. 
81. 


Jan. 


(«) 
(«) 
(<*) 
(«) 
(«) 
(«) 
(«) 
(«) 
<«> 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(<*) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(<*) 


Feb. 


(«) 

(<*) 

00 

(<*) 

(«) 

(«) 

<«) 

(«) 

(«) 

(«) 

(<*) 

(«) 

(«) 

« 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

1.40 

1.70 

1.80 

1.80 

2.75 

4.25 


Mar. 


4.25 
8.15 
2.85 
2.90 
2.80 
2.75 
8.00 
8.55 
8.55 
8.66 
8.80 
4.05 
4.25 
4.25 
4.00 
8.75 
8.60 
8.60 
8.60 
3.80 
3.60 
3.65 
3.40 
3.25 
2.95 
2.95 
3.85 
3.65 
3.45 
8.30 
8.20 


Apr. 


3.10 
3.15 
3.25 
3.10 
8.10 
2.95 
2.90 
2.80 
2.60 
2.60 
2.65 
3.20 
3.80 
4.10 
4.15 
3.85 
3.50 
8.20 
3.05 
8.00 
3.05 
2.95 
2.90 
2.85 
2.70 
2.65 
2.50 
2.40 
2.35 
2.40 


May. 


2.60 
2.60 
2.60 
2.50 
2.50 
2.80 
2.65 
2.50 
2.85 
2.45 
2.35 
2.50 
8.05 
8.70 
4.15 
4.25 
4.15 
3.85 
3.60 
3.30 
3.05 
8.15 
3.95 
3.70 
8.50 
4.10 
5.80 
6.65 
6.75 
6.75 
6.75 


June. 


6.40 
5.90 
5.66 
5.45 
5.30 
4.80 
4.75 
4.60 
3.86 
8.55 
8.30 
3.10 
2.95 
2.90 
2.65 
2.50 
2.40 
2.30 
2.30 
2.25 
2.30 
2.20 
2.10 
2.05 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 


July. 


3.10 
2.70 
3.20 
3.00 
2.00 
2.20 
2.20 
2.10 
2.05 
2.20 
8.50 
4.15 
4.80 
8.95 
8.45 
8.00 
2.75 
4.65 
4.00 
3.66 
8.06 
8.80 
3.00 
2.70 
2.60 
2.48 
2.20 
2.80 
2.46 
2.80 
2.20 


Aug. 


IK 

&b 

2.66 
1.93 
L93 
186 
Iff 
111 


o  River  frozen. 
DES  MOINES  RIVER  DRAINAGE  BASEN". 

Des  Moines  River  rises  in  the  southern  part  of  Minnesota  and  flowB 
south  and  southeast,  entering  the  Mississippi  near  Keokuk,  Iowa.  Its 
principal  tributary  is  Raccoon  River,  which  enters  the  Des  Moines  ai> 
the  city  of  Des  Moines.  Des  Moines  River  is  the  largest  river  of  low* 
and  affords  numerous  good  opportunities  for  the  development  of  water 
power.  As  it  drains  a  large  area,  it  is  a  natural  recipient  of  the  sew- 
age of  many  towns.  The  United  States  Geological  Survey  maintained 
stations  for  a  short  time  at  Des  Moines  on  Des  Moines  and  Raccoon 
rivers.  These  were  after  a  time  discontinued  and  a  permanent  sta- 
tion was  established  at  Keosauqua,  Iowa. 

The  total  drainage  area  of  Des  Moines  River  is  14,717  square  miles. 
Its  drainage  above  the  mouth  of  Raccoon  River  is  6,462  square  miles, 
while  that  of  the  Raccoon  at  its  confluence  with  the  Des  Moines  is 
3,677  square  miles. 

During  1903  stations  were  maintained  in  Des  Moines  River  drain- 
age basin  on  Des  Moines  River  at  Keosauqua,  Iowa,  and  at  Des  Moines, 
Iowa,  and  on  Raccoon  River  at  Des  Moines,  Iowa. 
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DES  MOINES  RIVER  AT  KBOSAUQUA,  IOWA. 

This  station  was  established  May  30,  1903,  by  F.  W.  Hanna.     It  is 
located  at  the  county  bridge  one-fourth  mile  above  the  old  dam  site  and 
Government  locks.     The  standard  chain  gage  has  the  zero  of  its  scale 
1  foot  to  the  left  of  the  sixth  strut  from  the  right  end  of  the  second 
span  from  the  right  end  of  the  bridge.     The  length  of  the  chain  from 
the  end  of  the  weight  to  the  marker  is  36.80  feet.     The  gage  is  read 
twice  each  day  by  Oscar  McCrary .    Discharge  measurements  are  made 
from  the  downstream  side  of  the  four-span  bowstring  truss  bridge, 
to  which  the  gage  is  attached.     The  initial  point  for  soundings  is 
marked  zero  on  the  hand  rail  on  the  left  bank.     This  is  the  edge  of 
the  west  abutment.     The  channel  is  straight  for  1,000  feet  above 
and  below  the  station  and  has  a  width  between  abutments  of  614 
feet,  broken  by  3  piers.     The  right  bank  is  high  and  rocky  and  is 
not  subject  to  overflow;  the  low  alluvial  bank  on  the  left  side  is  sub- 
ject to  overflow  at  extremely  high  stages.     The  bed  of  the  stream  is 
regular  in  shape  and  is  composed  of  sand  and  gravel  on  the  left  and 
of  rock  on  the  right  side.     A  slight  shifting  of  the  sand  occurs  at 
flood  stages.     Bench  mark  No.  1  is  a  cross  on  the  bridge-seat  stone 
at  the  northeast  corner  of  the  bridge.    Its  elevation  above  gage  datum 
is  30.11  feet,  and  above  sea  level  is  618  feet,  as  determined  from  the 
Iowa  State  geological  survey  bench  mark  in  front  of  the  Eeosauqua 
railroad  station.     Bench  mark  No.  2  is  located  on  a  rock  cliff  on  the 
right  bank  of  the  river  south  of  the  road  leading  across  the  highway 
bridge  and  at  a  distance  of  120  feet  from  the  east  end  of  the  bridge. 
It  consists  of  a  notch  chiseled  into  the  ledge  of  rock.     Its  elevation 
above  gage  datum  is  36.25  feet.     A  third  bench  mark  is  located  on  the 
top  of  the  guard  rail,  2  feet  east  of  the  zero  of  the  gage.     Its  elevation 
is  36.60  feet  above  gage  datum. 

The  observations  at  this  station  have  been  made  under  the  direction 
of  E.  Johnson,  jr.,  district  hydrographer. 


Discharge  measurements  of  Des  Moines  River  at  Keosauqua*  Iowa,  in  1903. 


May30 F.  W.  Hanna 

June  11 do 

JnlylO E.  C.  Murphy 

August  24 F.  W.  Hanna 

September  19 do 

October  17 do 

November  20 _. do 

December  12 do 


Feet. 

15. 70 
10.68 
8.73 
2.60 
5.16 
4.00 
1.80 
.68 


Second-feet. 

50,803 

85,883 

8,111 

5, 146 

13,920 

9,564 

2,894 

1.455 
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[wo.  ft 


Mean  daily  gage  height,  in  feet,  of  Des  Moines  River  at  Keosauqua,  Iowa,  for  1S0S. 


Day. 


May. 


1 

2 

8 

•4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 


1 
28 

29 

!     12.10 

80 

!    15.3ft 

31 

22.90 

June. 

27.70 

27.10 

24.85 

21.70 

19.95 

17.90 

15.60 

14.00 

12.75 

12.00 

10.50 

10.00 

8.85 

7.15 

6.45 

5.85 

5.80 

4.90 

4.80 

5.80 

6.30 

6.75 

7.05 

7. 15 

6.90 

5.85 

5. ») 

5. 10 

5.00 

4.45 


July. 

An*. 

4.06 

4.80 

8.75 

8.85 

3.80 

3.90 

5.15 

3.80 

5.50 

8.86 

5.50 

4.85 

5.10 

4.90 

4.50 

6.85 

Sept.  '   Oct. 


4.20 
3.90 
3.90 
4.00 
4.60 
5.60 
6.10 
6.10 
6.70 
5.80 
5.00 
5.10 
5.70 
6.20 
6.30 
6.20 
5.40 
4.70 
4.30 
4.00 
8.80 
3. 70 
4.20 


4.90 
4.60 
4.80 
4.60 
4.80 
4.00 
3.80 
3.70 
3.70  I 
4.00  J 
4.30  ' 
4.40  , 
4.30 
4.00 
2.90 
2.00 
2.40 
2.20 
3.00 
6.30  I 
8.10 
9.70 
10.20  ' 


9.00 
7.60 
5.10 
3.90 
8.60 
3.20 
8.00 
2.90 
4.10 
7.40 
7.80 
5.00 
5.00 
4.50 
4.60 
4.70 
6.20 
5.40 
5.20 
5.20 
5.50 
5.80 
6.00 
6.20 
6.20 
6.00 
5.70 
6.80 
5.90 
4.60 


4.85 
5.55 
5.25 
5.05 
4.40 
4.15 
5.90 
5.06 
4.45 
4.80 
4.85 
4.55 
4.10 
a  85 
3.70 
a  95 
4.00 
3.85 
8.75 
8.65 
3.35 
8.40 
3.25 
a  10 
8.06 
2.96 
2.90 
2.80 
2.80 
2.70 
2.65 


Nov.     Dec. 


2.60 

2.60 

2.50 

2.50 

2.50 

2.50 

2.50 

2.40 

2.30  , 

2.30 

2.30 

2.25 

2.10 

2.10 

2.10 

2.00 

2.00 

1.95 

1.90 

1.65 

1.40 

1.50 

1.50 

1.50 

1.50 

1.50 

1.40 

1.50 

1.50 

1.50 


1.9 
1 
1 
1 


' 


* 

5» 

JO 

4* 
4ft 
0 
0 
0 


Rating  tabic  for  Des  Moines  River  at  Keosnuqua.  hnrtt.from  May  S9  to  December 

SI,  1903. 


hdSSt. :  ™**w. 


Gape 
hoig 


ge 
rht. 


Fret.      ''Second- feet,  i      Feet. 


0.0 
.1 
.2 
.3 
.4 

.5 
.6 

.  i 

.8 

.0 

1.0 

1.1 

1.2 


1,030 
1,060 
1,100 
1,150 
1,210 
1,280 
1,360 
1 ,  450 
1 ,  550 
1,660 
1,780 
1,910 
2,050 


1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.8 
2.4 
2.5 


Discharge.  '    h«*&.  j  Discharge.  \  h«$° 


Second-feet. 
2,200 

2,360 

2,530 

2,710 

2,900 

8,100 

8,310 

3, 530 

3,760 

4,000 

4,250 

4,510 

4,780 


Feet. 
2.6 

2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 
3. 5 
3.6 
3.7 
3.8 


Second-feet,  j  Feet. 

5, 060  j  3. 9 

5,340  j  4.0 

5,630  !  4.1 

5, 920  '  4. 2 

6,220  ,|  4.3 

6,520  j;  4.4 

6,830  !;  4.5 

7,150  ;:  4.6 

7.470  ;  4.7 

7,800  !l  4.8 

,i 

8,130  !  5.0 

8.460 

8,800 


Discharge. 


Second-feet. 
9,140 

9,490 

9,840 

10,200 

10,500 

10,930 

11,300 

11,670 

12,040 

12,410 

13,150 


Tangent  above  4.4  feet  gage  height*    Differences  above  this  point,  870  per  tenth. 
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ated  monthly  discharge  of  Des  Moines  River  at  Keosauqua,  Iowa,  for  1903. 

[Drainage  area,  14,291  square  miles.] 


Discharge  in  qsoond-f eet. 

Runoff. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second- 
feet  per 
square 
mile. 

Depth  in 
inches. 

>9-3l _ 

79,380 
97,140 
17,960 
32,390 
27, 950 
16,480 
5,060 
2,530 

39,420 
11,115 
8,460 
4,000 
5,920 
5,200 
2,360 
1,405 

56,748 

34,425 

12,735 

11,584 

14, 313 

9,445 

3,608 

2,081 

3.97 
2.41 
.89 
.81 
1.00 
.66 
.25 
.15 

0.44 

2.69 

1.03 

ist 

.93 

imber 

1.12 

ber 

.76 

imber 

.28 

mber  1-5  a 

.03 

a  River  frozen  December  6-81. 
DES  MOINES  BIVER  AT  DES  MOINES,  IOWA. 

bis  station  was  established  October  2,  1902,  by  K.  C.  Kastberg, 
sted  by  J.  C.  Stevens.  It  was  discontinued  August  1, 1903.  The 
ion  was  located  at  the  Walnut  Street  Bridge,  one-fourth  mile  below 
Edison  Power  and  Light  Company's  dam  and  one- fourth  mile 
re  the  forks  of  Des  Moines  and  Raccoon  rivers.  The  United  States 
ither  Bureau  gage  is  a  2  by  10  inch  vertical  plank  attached  to  the 
i  tabular  pier  of  the  Locust  Street  Bridge,  about  300  feet  above  the 
nut  Street  Bridge.  The  observer  was  E.  T.  Blagburn.  Discharge 
surements  are  made  from  the  upstream  side  of  the  footway  of  the 
nut  Street  Bridge.  The  initial  point  for  soundings  is  the  face  of 
masonry  abutment  at  the  right-bank  end  of  the  bridge.  The 
mel  is  straight  for  1,200  feet  above  and  below  the  station.  At 
stages  the  current  is  very  swift.  Above  the  station  a  sand  bar 
red  with  willows  affects  the  velocity  of  the  current  at  low  stages.  . 
i  banks  are  high  and  are  supported  by  retaining  walls.  The  bed 
lie  stream  is  composed  of  sand  and  gravel  and  is  permanent. 
A  mark  No.  1  is  on  the  north  wing  of  the  east  abutment  of  the 
rt  Avenue  Bridge.  Its  elevation  is  26.69  feet  above  the  zero  of  the 
•  and  25.81  feet  above  the  city  datum.  Bench  mark  No.  2  is  the 
h  wing  of  the  west  abutment  of  the  Walnut  Street  Bridge.  Its 
ition  is  28.09  feet  above  gage  datum  and  27.2  feet  above  the  city 
m.  Bench  mark  No.  3  is  on  the  south  wing  of  the  west  abutment 
e  Locust  Street  Bridge.  Its  elevation  is  27.8  feet  above  the  zero 
e  gage  and  26.924  feet  above  the  city  datum. 
ie  observations  at  this  station  during  1903  have  been  made  under 
lirection  of  E.  Johnson,  jr.,  district  hydrographer,  | 
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Discharge  measurements  of  Den  Moines  River  at  Des  Moines,  Iowa,  in  ISOi, 


Date. 

Hydrognpher. 

hnfgftt. 

Qinchup. 

Fnt. 
7. 10 
3.05 

5.00 

Sramd-ltt 

Date. 

Hydrographer. 

Q*ge 

height. 

Dischirr 

Fat. 

7.70 
7.25 
16.57 
4.07 

May  21 

JnlyO 

Mean  daily 

gage 

heighten  feet.ofDesMoine- 

»  Btrer  a*  Deit  .Moines, 

Jo*a 

,/fcr 

19 

Day. 

Oct. 

Nor 

Deo. 

Day. 

om. 

Not 

Don. 

Day. 

Out. 

Not. 

D 

j 

T.80 
Itb 
7.00 
7.80 

a«5 
a* 

S.7B 
S.M 

ato 

&S 

aao 

S.J0 
3.10 

aio 

3.70 

■a  :.:. 
a  85 
:t.F«i 
8.10 

:«.  i  r. 
Jt.W 
*.» 

am 

S.5I> 

1.40 

12 

100 
s» 

BOO 
645 

in 

:  n 

7.85 

r.« 

are 

8.S0 

i.to 

180 
9.80 

(.TO 
8.70 
8. 85 

L« 

m 

4.10 
4.10 

.  m 

«.» 

Ida 

5.68 
4.U 
1.80 

1.50 

Ml 

aw 

s 

IS 

4.86 

( n 

•  $■ 

9.80 
i.<  :»■ 
T.BB 
'.3. 
S.2B 

sm 

4 

IS 

» 

s 

IB 

,. 

a  sb 
an 

8.80 

a*s 

19, 
6. 00 

1     .. 

1.75 

- 

IB 

*e 

„ 

IP 

.,. 

I 

,i 

a 

Jtfean  daily  flofle  height,  in  feet,  of  Des  Moines  River  at  Locust  street,  Dei  Moin 
Iowa,  for  1903. 


Jan.       Feb.      Mar.      Apr.   j  May.      Jut 


DE8  MOHtES   RIVER   DRAINAGE   BASIN. 


33 


Mean  daily  gage  height,  in  feet,  of  Des  Moines  River,  etc. — Continued. 


1 

i 

t 

i 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

8.35 
7.95 

Aug. 

13 

2.10 
2.10 
2.00 
2.00 
1.95 
1.90 
1.90 
1.90 
2.00 
2.00 

1.80 
1.85 
1.90 
1.80 
1.76 
1.60 
1.45 
1.30 
1.15 
1.25 

8.75 
8.85 
8.10 
7.70 
7.45 
7.25 
7.30 
7.30 
7.15 
6.90 

4.10 
5.25 
5.05 
4.90 
4.80 
4.60 
4.85 
4.95 
5.10 
5.35 

7.60 
8.75 
10.00 
10.30 
9.85 
8.80 
8.85 
7.20 
6.95 
8.05 

7.90 
7.70 
7.55 
6.10 
5.60 
5.50 
6.00 
5.90 
6.15 
6.85 

14 

15 

7.60 

IB 

7.00  ! 

17 

6.45  1. 

18 

6.75 

19 

7.45 

» 

8.35 
8.30 
7.55 

a 

n 

a 

1.95 

1.35 

6.55 

5.35 

8.40 

6.80 

6.75 

to 

1.90 

1.50 

6.10 

5.05 

8.30 

6.50 

5.90 

ft 

1.90 

1.70 

5.90 

4.70 

8.50 

6.15 

5.55 

.   a 

1.85 

1.85 

5.65 

4.40 

9.25 

5.80 

5.10 

;  » 

< 

1.85 

3.10 

5.60 

4.20 

14.12 

5.95 

4.95 

:  s 

1.80 

3.70 

5.55 

4.05 

19.71 

5.15 

4.65 

1.75 

5.55 

3.95 

20.44 

4.75 

4.95 

j  » 

<  si 

1.85 

5.45 

8.90 

22.88 

4.45 

4.90 

1.90 

5.30 

" 

21.55 

4.80 

RACCOON  RIVER  AT  DES  MOINES,   IOWA. 

This  station  was  established  November  18, 1902,  by  K.  C.  Kastberg, 
assisted  by  J.  C.  Stevens.  It  was  discontinued  May  31,  1903,  on 
account  of  backwater  from  Des  Moines  River.  The  station  was 
located  at  the  South  Ninth  street  highway  bridge  1  mile  south  of  the 
town.  This  bridge  makes  an  angle  of  about  19°  with  the  normal  to 
the  direction  of  the  current.  The  gage  rod  as  originally  established 
consisted  of  a  stadia  rod.  It  was  attached  to  an  overhanging  willow 
tree  200  feet  below  the  bridge.  This  gage  was  replaced  by  a  perma- 
nent one  fastened  to  the  south  abutment  and  consisting  of  a  heavy 
plank  spiked  to  the  coping.  Its  zero  was  placed  at  the  same  elevation 
as  that  of  the  original  gage. 

The  gage  was  read  once  each  day  by  E.  T.  Blagburn.  Discharge 
measurements  were  made  from  the  South  Ninth  street  highway  bridge. 
The  initial  point  for  soundings  is  the  face  of  the  south  abutment. 
The  channel  is  straight  for  800  feet  above  and  for  500  feet  below  the 
station.  The  right  bank  is  the  railroad  embankment  and  does  not 
overflow.  The  left  bank  overflows  at  extreme  stages.  The  bed  of 
the  stream  is  sandy  and  slightly  shifting.  The  bench  mark  is  a  crow's- 
foot  on  the  top  of  the  south  abutment  of  the  bridge.  Its  elevation  is 
-8.80  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrogfapher. 

The  following  discharge  measurement  was  made  by  K.  C.  Kastberg 
in  1903: 

March  17:  Gage  height,  8.05  feet;  discharge,  6,082  second-feet. 
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Mean  daily  gage  height,  in  feet,  of  Raccoon  River  at  South  Ninth  ttreet,  Ik* 
Maine*,  Iowa,  for  190.1. 


Dnj-. 

Jul. 

SW>. 

,,.,. 

An,. 

Buy. 

D»r. 

j„. 

Feb. 

M«r. 'Apr. 

Mr.y. 
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MB 
63D 
4.S6 

t.«l 

4.4ft 
4.8ft 

.i  :: 
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a  90 
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8.4ft 
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a  to 
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a  bo 
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7.8B  1  6.40 
7.46  1  S.70 
7.50  '■  6,  HO 
7.56  1  6.46 
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t 

18 

a 
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Des  Moines  River  was  measured  at  Ottumwa,  Iowa,  September  17, 
1903,  by  F.  W.  Hanna,  hydrographer.  It  had  a  discharge  of  14,913 
second-feet;  the  water  surface  was  18. 3  feet  below  the  floor  of  Market 
Street  Bridge. 

MISSOURI  RIVER  DRAINAGE  BASIN. 

Missouri  River  is  formed  by  the  junction  of  Jefferson,  Madison,  and 
Gallatin  rivers  at  Three  Forks,  Mont.  Of  its  tributaries,  Osage  Rivet 
rises  in  the  eastern  part  of  Kansas,  flows  east,  and  enters  the  Missouri 
below  Jefferson  City,  Mo.  Big  Sioux  River  drains  the  extreme  eastern 
part  of  South  Dakota  and  flows  south  into  the  Missouri  at  Sioux  City* 
Iowa.  Niobrara  River  drains  the  extreme  northern  part  of  Nebraska* 
■  and  flows  east  into  the  Missouri  at  Niobrara,  Nebr.  Yellowstone  RiveJ* 
has  its  source  in  a  lake  of  the  same  name  in  Yellowstone  National  Park, 
from  which  it  takes  a  general  northeasterly  course  and  flows  into  the 
Missouri  near  the  Montana-North  Dakota  boundary.  Its  principal 
tributaries  are  Powder  River,  of  which  Clear  Creek  and  Piney  Creek 
in  Wyoming  are  small  tributaries  near  its  headwaters,  and  the  Big- 
horn, which  drains  northeastern  Wyoming  and  of  which  the  Shoshone 
is  a  tributary.  Milk  River  rises  on  the  divide  in  the  northwestern  part 
of  Montana,  flows  northeast  into  Canada  and  then,  with  a  general  east- 
erly eonrse,  flows  back  into  Montana,  emptying  into  the  Missouri  in 
the  northeastern  part  of  the  State.  Musselshell  River  rises  in  Meagher 
County,  in  south-central  Montana,  flows  east,  then  north  into  the  Mis- 
souri, about  100  miles  above  the  mouth  of  Milk  River.  Marias  River 
rises  on  the  divide  in  the  northwestern  part  of  Montana  and  flows  east 
tizto  the  M'woun,    Two  Medicine  Creek  js  a  tributary  near  ita  head- 
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tors.  West  Gallatin  River,  the  longest  fork  of  the  Gallatin,  rises  in 
Llowstone  Park  and  flows  north  bo  its  junction  at  Three  Forks, 
rat.,  with  the  Madison  and  Jefferson  rivers.  Middle  Creek  is  a  small 
butary  of  East  Gallatin  River.  Madison  River  rises  in  Yellow- 
me  Park  and  flows  north  parallel  to  the  West  Gallatin.  Jefferson 
iver  is  formed  by  Beaverhead  and  Big  Hole  rivers.  Its  tributaries 
rain  extreme  southwestern  Montana.  Gasconade  River  rises  in  the 
zark  Mountains  in  southern  Missouri  and  flows  northeasterly  into 
lissonri  River;  it  has  excellent  water-power  facilities;  its  total  drain- 
ge  area  is  3,466  square  miles,  and  its  drainage  area  at  Arlington  is 
,725  square  miles.  The  following  is  a  list  of  the  stations  in  the  Mis- 
)uri  River  drainage  basin : 

Gasconade  River  near  Arlington,  Mo. 

Little  Piney  Creek  near  Arlington,  Mo. 

Big  Piney  Creek  near  Hooker,  Mo. 

Osage  River  at  Ottawa,  Kans. 

Big  Sioux  River  near  Watertown,  S.  Dak. 

James  River  at  Lamoore,  N.  Dak. 

Niobrara  River  near  Valentine,  Nebr. 

Elk  Creek,  near  Piedmont,  S.  Dak. 

Box  Elder  Creek  at  Black  Hawk,  S.  Dak. 

Rapid  Creek  at  Rapid,  S.  Dak. 

Spring  Creek  at  Blair's  ranch,  near  Rapid,  S.  Dak. 

Battle  Creek  at  Hermosa,  S.  Dak. 

Cheyenne  River  at  Edgemont,  S.  Dak. 

Belle  Fonrche  River  at  Belle  Fonrche,  S.  Dak. 

Red  Water  River  at  Belle  Fonrche,  S.  Dak. 

Red  Water  River  at  Minnesela,  S.  Dak. 

SQearfish  River  at  Toomey's  ranch,  near  Spearfish.  S.  Dak. 

Camion  Ball  River  at  Stevenson,  N.  Dak 

Heart  River  near  Richard  ton,  N.  Dak. 

Knife  River  at  Broncho,  N.  Dak. 

Little  Missouri  River  at  Medora,  N.  Dak. 

Little  Missouri  River  at  Camp  Crook,  S.  Dak. 

dear  Creek  at  Buffalo,  Wyo. 

Piney  Creek  at  Kearney,  Wyo. 

Crnez  ditch  near  Story,  Wyo. 

Prairie  Dog  ditch  near  Story,  Wyo. 

Tongue  River  at  Dayton,  Wyo. 

Shoshone  River  near  Cody,  Wyo. 

Shoshone  River  (South  Fork)  at  Marquette,  Wyo. 

Grey  Bull  River  at  Meeteetse,  Wyo. 

Bighorn  River  near  Thermopolis,  Wyo. 

Yellowstone  River  at  Glendive,  Mont. 

Yellowstone  River  near  Livingston,  Mont. 

Beaver  Creek  near  Ashfield,  Mont. 

Beaver  Creek  overflow  near  Bowdoin,  Mont. 

Milk  River  at  Malta,  Mont. 

Harlem  canal  (head  of)  near  Zurich,  Mont. 

Paradise  Valley  canal  near  Chinook,  Mont. 

Fort  Belknap  canal  at  Yantic,  Mont. 

Milk  River  at  Havre,  Mont. 

Musselshell  River  near  Shawmut,  Mont. 


36 


STREAM  MEASUREMENTS    IN   1903,  PAST  III. 


[50 


Marias  River  near  Shelby,  Mont.  • 

Two  Medicine  Creek  at  Mid  vale,  Mont. 

Snn  River  near  Augusta,  Mont. 

Missouri  River  at  Cascade,  Mont. 

Missouri  River  near  Townsend,  Mont. 

Gallatin  River  at  Logan,  Mont. 

West  Gallatin  River  near  Salesville,  Mont. 

Middle  Creek  near  Bozeman,  Mont. 

Madison  River  (including  Cherry  Creek)  near  Norris,  Mont. 

Jefferson  River  near  Sappington,  Mont. 

GASCONADE  RIVER  NEAR  ARLINGTON,  MO. 

This  station  was  established  April  11,  1903,  by  I.  W.  McConi 
It  is  located  about  2  miles  below  Arlington,  at  the  foot  of  the 
bluff  near  the  river  on  the  right  bank  below  the  city.  The  gage 
vertical  2  by  4  inch  rod  16  feet  long,  fastened  to  a  leaning  willow  1 
It  was  read  once  each  day  during  1903  by  C.  B.  Louzader.  Disch 
measurements  are  made  from  a  cable  and  boat,  with  distances  mai 
on  a  tag  wire.  On  account  of  the  cable  being  washed  away  by  fl 
an  apparatus  for  raising  and  lowering  the  cable  was  establi: 
November  28,  1903.  The  elevation  of  the  gage  was  verified  at 
time.  The  initial  point  for  soundings  is  a  blazed  white-oak  tn 
feet  up  the  bank  from  the  gage  in  the  line  of  the  cross  section, 
bench  mark  to  which  the  gage  is  referred  is  on  the  same  tree  and 
an  elevation  of  27.2  feet  above  the  zero  of  the  gage.  The  chann 
straight  for  500  feet  above  and  2,000  feet  below  the  station.  The 
rent  is  swift.  The  right  bank  is  high  and  wooded  to  the  edge  of 
cliff,  which  rises  for  a  vertical  distance  of  200  to  250  feet.  The 
bank  is  low,  but  not  likely  to  bo  overflowed  except  at  extreme  1 
stages.  The  bed  of  the  stream  is  of  gravel  and  bed  rock,  with  c 
sional  bowlders,  and  is  not  likely  to  shift.  There  is  but  one  cha 
at  all  stages.     At  ordinary  stages  the  water  is  about  10  feet  deep. 

The  observations  at  this  station  during  1903  have  been  made  ui 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Gasconade  River  near  Arlington,  Mo.y  in  190 


Date. 


Hydrographer. 


April  18 W.A.Luther. 

May  9 R.S.Webster 

i 

June  25 •  F.W.Hanna. 

i 

July  23 » do 

August  2$..- I do 


September  23. 
October  20  . . 
November  28 . 
December  28  . 


do 
do 
do 
do 


Gage 
heig 


rht. 


Diflch 


i 


Feet .        i  Secorti 
6.10 

4.38 
5.50 
2.94 
2.84 
3.42 
3.40 
2.40 
3.20 
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ily  gage  height,  in  feet,  of  Gasconade  River  near  Arlington,  Mo.,  for  1903. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.80 
3.70 
3.60 
3.50 
3.50 
8,80 
3.90 
4.20 
4.40 
4.30 
4.20 
4.00 
4.00 
4.10 
4.60 
6.90 
6.50 
6.40 
6.60 
7.40 
7.40 
8.30 
9.10 
8.00 
6.80 
6.10 
5.60 
5.20 
5.20 
6.00 
15.00 

14.80 

13.60 

14.70 

13.40 

12.50 

11.00 

9.00 

8.20 

7.30 

6.60 

6.10 

6.60 

5.20 

5.00 

4.80 

4.60 

4.40 

4.30 

4.20 

4.00 

8.90 

4.60 

9.50 

6.70 

5.60 

5.00 

4.60 

4.40 

4.30 

.    4.00 

3.90 
3.70 
8.60 
3.50 
3.40 
3.30 
3.20 
3.20 
3.10 
3.00 
3.00 
3.00 
3.00 
8.00 
3.00 
3.00 
3.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
8.20 
5.00 
4.50 
3.90 
3.60 
3.30 
3.30 
8.10 

8.00 
3.30 
2.90 
3.00 
2.90 
2.90 
4.50 
3.80 
3.60 
4.70 
6.70 
5.00 
7.20 
8.70 
6.50 
5.40 
4.70 
4.20 
3.90 
3.70 
3.70 
3.40 
3.20 
8.10 
3.00 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 

2.70 
2.70 
2.60 
2.60 
2.50 
2.50 
2.40 
2.40 
2.90 
3.50 
3.30 
3.20 
3.10 
6.80 
5.40 
5.20 
4.80 
5.20 
4.50 
4.20 
4.00 
3.70 
3.50 
3.80 
3.20 
3.10 
8.00 
2.90 
2.90 
2.80 

2.80 
2.80 
2.80 
3.10 
3.00 
8.00 
7.50 
11.30 
8.00 
6.60 
5.50 
4.90 
4.50 
4.20 
4.00 
3.80 
3.70 
8.60 
3.50 
3.40 
3.30 
3.20 
8.10 
8.00 
2.90 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 

2.70 
2.70 
2.70 
2.90 
2.80 
2.70 
2.70 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 

2.50 

2.40 

2.40 

2.40 

2.40 

2.40 

2.30 

2.80 

2.80 

.       I 

2.30 

2.80 



6.10 
7.40 
9.40 
9.60 
8.00 
6.90 
6.20 
5.80 
5.90 
5.40 
5.10 
4.90 
4.70 
4.50 

1  4.30 
4.20 
4.10 

1  4.00 
3.90 

2.80 



2.40 

2.40 

2.30 

2.80 

2.30 



2.30 
2.30 

2.80 

2.30 
2.30 

2.80 
2.60 

2.70 

2.50 

2.60 

8.30 

3.30 

3.10 

3.00 

1 

table  for  Gasconade  River  near  Arlington,  Mo.,  from  April  12  to  Decem- 
ber 31,  1903. 


1 

Discharge. 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

i 

| 
8econd~feet. 

Feet. 

Second-feet. 

1 

Feet. 

Second- feet. 

Feet. 

Second-feet. 

865 

3.0 

1,112 

8.8 

1,780 

4.6 

2,716 

874    j 

3.1 

1,176 

3.9 

1,884 

4.7 

2,842 

884    i 

3.2 

1,246 

4.0 

1,992 

4.8 

2,968 

902     | 

3.3 

1,322 

4.1 

2,104 

4.9 

3,094 

928 

3.4 

1,404 

4.2 

2,220 

5.0 

3,220 

962 

i 

3.5 

1,492 

4.3 

2,340 

1,004     ! 

3.6 

1 ,  584 

4.4 

2,464 

1,054    , 

3.7 

1,680 

4.5 

2,590 

rot  at  4.5  feet  gage  height.     Differences  above  this  point,  126  per  tenth. 
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Estimated  monthly  discharge  of  Gasconade  River  near  Arlington,  Mo.,  for  198.1 


Month. 


April  12-30 

May 

June 

Jnly 

August 

September 
October . . . 
November. 
December. 


Discharge  in  seoom 

i 
i-feet. 

Mean. 

Maximum. 

Minimum. 

8,890 

1,884 

4,174 

15,820 

1,492 

4,105 

15,568 

1,884 

5,824 

3,220 

1,054 

1,374 

7,882 

1,004 

2,196 

'  5,488 

884 

1,690 

11,158 

962 

2,246 

1,054 

902 

921 

1,322 

874 

931 

Totalis 
aerobe*. 


157,1 
252,401] 

846,! 

84,4 

135,0] 
100,! 
138,lfij 

54, 801 

57, 


LITTLE  PINEY  CREEK  NEAR  ARLINGTON,  MO. 

This  station  was  established  April  10,  1903,  by  I.  W.  McComiell, 
and  was  discontinued  August  21  because  it  was  found  to  be  influence! 
by  back  water  from  the  Gasconade  and  on  account  of  the  small  size  of 
the  stream,  which  flows  through  a  territory  the  character  of  which  fe 
very  similar  to  that  of  Gasconade  River  itself. 

The  station  was  located  half  a  mile  above  the  point  where  the  Littte 
Piney  joins  the  Gasconade.     The  measurements  were  made  from  * 
boat  and  tag  wire,  and  the  gage  consisted  of  a  vertical  pine  rod  gradu- 
ated to  feet  and  tenths,  and  was  read  daily  by  Charles  Courson.    Tbe 
initial  point  for  soundings  was  at  the  edge  of  a  vertical  rock  cliff  o** 
the  right  bank,  about  70  feet  from  the  water's  edge.     The  bench  marK 
consisted  of  a  nail  in  the  root  of  a  tree  on  the  right  banft.     This  wa^ 
13.92  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  unde** 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Little  Piney  Creek  near  Arlington,  Mo,,  in  1903. 


Unte. 


Hydrographer. 


April  16. 
April  25 
May  »... 
June  24  . 
July  23. 


I.  W.  McConnell 
R.  S.  Webster... 
W.  A.  Luther . . . 
F.  W.  Hanna  . . . 
do 


Gage 
height. 


Feet. 
4.05 
3.50 
3.20 
3.30 
2.70 


Discharge- 


Second-feet. 
504 
289 
200 
265 
97 


IOYT.] 
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Uean  daily  gage  height,  in  feet,  of  Little  Piney  Creek  near  Arlington,  Mo.,  for 

1903. 


Day. 


Apr. 


1 

1 

s 

« 1 

5 1 

......                           1     ..  .. 

m 

8 

• 

W 

11 

1! 

n 

14 

15 

16 

2.50 
5.90 
5.50 
4.90 
4.00 

May. 

June. 

3.80 

10.20 

3.20 

10.20 

3.90 

10.80 

3.30 

10.00 

3.00 

8.00 

3.40 

5.20 

3.30 

4.30 

3.90 

4.10 

3.90 

3.80 

3.30 

3.70 

3.40 

3.00 

3.40 

8.60 

3.00 

8.50 

8.50 

8.50 

3.30 

8.50 

a  20 

3.50 

July. 


2.90 
2.  SO 
2.90 
2.90 
2.90 
2.90 
2.80 
2.  HO 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 


Day. 


17 

3.80 

18 

3.60 

19 

3.00 

20 

3.90 

21 

3.50 

22 

3.40 

23 

3.40 

24 

8.40 

25 

8.40 

26 

3.40 

27 

8.40 

28 

8.40 

29 

3.80 

80 

3.80 

31 

Apr. 


May. 


June. 


3.50 
8.40 
3.40 
3.90 
4.50 
4.90 
5.00 
3.40 
8.40 
3.40 
8.40 
3.40 
3.50 
8.80 
9.60 


3.40 
8.40 
3.30 
8.80 
8.20 
4.00 
8.80 
3.30 
8.20 
8.20 
3.10 
8.10 
8.00 
2.90 


July. 

2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.7U 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 


Bating  table  for  Little  Piney  Creek  near  Arlington,  Mo.,  from  April  IS  to  August 

1,1903. 


Gage 
height. 


Ftet. 

2.5 
2.6 


2.7 


2.8 
2.9 
3.0 
3.1 


Discharge. 

1 

Gage 
|  height. 

i 

Second-feet. 

Fret. 

58 

3.2 

76 

3.3 

96 

3.4 

118 

j      3.5 

142 

3.6 

168 

'      3.7 

196 

3.8 

1 

Discharge. 

i 

i     Gktge 
height. 

Second-feet. 

Feet. 

225 

3.9 

255 

4.0 

286 

4.1 

318 

4.2 

850 

4.8 

383 

4.4 

416 

4.5 

Discharge. 

i 

Gage 
height. 

Second-feet. 

Feet. 

450 

4.6 

484 

4.7 

519 

4.8 

554 

4  9 

590 

5.0 

620 

5.1 

663 

i 
i 

5.2 

Discharge. 

Second-feet. 
700 
738 
776 
815 
854 
894 
934 


Tangent  at  5  feet  gage  height.    Differences  above  this  point,  40  per  tenth. 
Limits  of  accuracy  are  2.70  and  4.00.    Above  and  below,  table  is  approximate. 

Estimated  monthly  discharge  of  Little  Piney  Creek  near  Arlington,  Mo.,  for  190;i. 


Month. 


April  12-30 
Hay 

Jane 

JaJy 


Discharge  in  second-feet. 


Maximum. 


1,214 

2,694 

3,174 

142 


Total  in 

urn. 

Mean. 

acre-feet. 

58 

400 

15, 903 

225 

413 

25, 394 

142 

746 

44,390 

96 

106 

6.518 

40  STREAM    MEASUREMENTS   IN    ltt03,   PART   III.  [»* 

BIO  PINBY  CRBEK  NEAR  HOOKER,  HO. 

This  station  was  established  on  April  12,  1U03,  by  I.  W.  McConnell,   . 
and  was  discontinued  August  22  on  account  of  its  being  influenced  by  . 
back  water  from  the  Gasconade.     No  station  was  reestablished  on 
this  stream,  as  its  drainage  basin  is  similar  to  that  of  the  Gasconade. 

The  station  was  located  half  a  mile  above  the  wagon  ford  at  Hooker,  . 
Mo.,  and  2  miles  above  the  mouth  of  the  stream.  The  measurements  . 
were  made  from  a  boat  and  tag  wire.  The  gage  was  an  oak  timber 
securely  fastened  to  an  overhanging  tree  and  graduated  to  feet  and 
tenths.  It  was  read  daily  by  P.  II.  Hooker.  The  initial  point  for 
soundings  was  a  tree  at  the  water's  edge  on  the  left  ba"nk,  to  which 
the  tag  wire  was  attached.  The  bench  mark  consisted  of  a  spike 
driven  in  the  tree  near  the  gage.  The  head  of  this  spike  is  18.70  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrog.-apher. 

Discharge  nieasureiiients  of  Big  Piney  Creek  near  Hooker,  No.,  in  1903. 


Dale. 

Hydrogmphar. 

Que 
height. 

Fttl. 

2.90 
2.33 

3.18 

ou— 

Second/iet. 
1,151 

m 

w 

P.  W.  Hanua 

do 

w 

July  22 

1.70  |             WT 

Mean  daily  gage  height .  in  feet,  of  Big  Piney  Creek  near  Hooker,  Mn.,forl90S. 


Apr.   Mny.  June.  July.  Aug. 


Apr,  Mny.  Juno.  July.  ■*■«■ 


.] 
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Uxting  table  for  Big  Piney  Creek  near  Hooker,  Mo.,  from  April  12  to  August  22, 

1903. 


l   iMdght.  •, 

I 

Discharge,  j 

Gage 
height. 

Discharge. 

Gage 
height. 

i 
Discharge. 

i 

Gage 
height. 

Discharge. 

f     IW. 

i 
Second-feet.' 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1        1.6 

387     . 

2.3 

654 

3.0 

1,242     | 

3.7 

1,886 

1.7 

397        ; 

2.4 

725 

3.1 

1,834     | 

3.8 

1,978 

1.8 

417 

2.5 

802 

3.2 

1,426 

3.9 

2,070 

1     U9 

447 

i 

2.6 

884 

1      3.3 

1,518 

7           i 

4.0 

2,162 

\     2.0 

486    > 

2.7 

970     | 

:    3.4 

1,610    ; 

1    21 

534    | 

2.8 

1,059 

3.5 

1,702 

1      9  4 

1 

590    | 

2.9 

1,150 

3.6 

1,794 

Tangent  at  3  feet  gage  height.     Differences  above  this  point,  92  per  tenth. 
Estimated  monthly  discharge  of  Big  Piney  Creek  near  Hooker,  Mo. ,  for  1003. 


Month. 


April  12-30. 
May 

June  1-20  . . 
Jnly  12-31.. 
August  1-22 


Discharge  in  second-feet. 


Maximum. 


2,438 
4,830 
5.934 
1,334 
3,450 


Minimum. 


590 
486 
725 
387 
387 


Mean. 


1,225 

1,482 

2,206 

530 

&58 


Total  in 
acre-feet. 


46, 165 
91,125 
87, 512 
21,025 
37,440 


OSAGE  a  AT  OTTAWA,  KANS. 

This  station  was  established  August  26,  1902,  by  W.  G.  Russell.  It 
is  located  at  the  highway  bridge  near  the  center  of  the  town  of  Ottawa, 
Kans.  The  gage  is  of  the  old  wire  type,  with  its  scale  spiked  to  the 
bridge  floor.  It  is  read  once  each  day  by  W.  H.  Blacksten.  Dis- 
charge measurements  are  made  from  the  highway  bridge,  to  which  the 
gage  is  attached.  The  bridge  is  somewhat  oblique  to  the  thread  of 
the  stream  and  has  a  total  span  between  abutments  of  135  feet.  At 
low  stages  the  discharge  can  be  measured  by  wading  at  a  short  dis- 
tance below  the  bridge.  The  channel  is  slightly  curved  and  the 
current  is  swift.  Both  banks  are  high  and  the  bed  of  the  stream  is 
rockv. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 


a  Known  also  by  the  name  Marais  des  Cygnes. 
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Discharge  measurements  of  Osage  River  at  Ottawa,  Kant.,  in  1903. 


Date. 

Hy  drogrmpher . 

heigUt. 

Diacharf 

2.80 

2.20 
1.50 

Seand-fi 

, 

Mean  daily  gage  height,  in  feet,  of  Osage  River  at  Ottawa,  Kans..  for  1903. 


D»T. 

.,„„ 

Feb- 1  Mar. 'Apr.   May. 

June.  .1 

Hj. 

*». 

Sept, 

Oct. 

Nov. 

D 

1 

3.10 

£.00     5.3U 

1.20      2 

00 

2!.;*)     : 

00 

1.40 

1.BO 

1.50 

1LOD 

1. 

1 

... 

am 

too 

8.20      1 

00 

a  10    2 

10 

1.B0 

1.60 

l.BO 

12.80 

t 

» 

la 
w 

2.10 

2.60 

2.00      2 
S.W)      2 

00 
00 

18.45     : 
13.85     3 

ao 

00 

fl.SO 
1.20 

l.BO 

1.B0 

too 

1.80 

8.00 
(.80 

4 

S 

i 

a. 

■  on 

8.110 

n.ao     a 

DO 

LI. 80     ■ 

20 

1.90 

l.BO 

1.00 

a  so 

6 . 

i 

:■' 

100 

8.10 

3.50      2 

10 

9.S0     2 

10 

8.  SB 

l.BO 

l.BO 

8.10 

7 

. 

<i 

a  oo 

4.10 

2.80      2 

n 

5.50     2 

00 

ISO 

1.80 

».E0 

2.80 

1.90 
1  90 

e.» 

%m    2 

840      2 

80 
SO 

3.40     2 
3.00     1 

00 
11 

10.80 
10.80 

1.70 
B.BB 

11. BO 
"11.30 

B 

2    III 

8.10 
1  u. 

8.00 

„■    ■■ 

1  00 

IK 

1  to 

2.  so 
8.90 
8.10 

a.  W 

2.80      2 
0.20      2 

*.a»     2 
s.to     g 

111 

TO 

to 

2.90     1 

2.T0     1 
2.60     2 
2.40     2 

BO 

1ft 
00 

8.80 
5.80 
2,  TO 
B.8S 

T.00 
5.00 
140 
2.80 

8.10 

2.80 
8.30 

j! 

.J 

IB 

2.40  1 

■-■ 

1  00 

ISO 

2.70      » 

HO 

2.40     1 

10 

,.-m 

8.80 

IS 

-.. 

1  II 

8.4ft 

a.fti     3 

00 

2.30     2 

07 

IB.  SO 

1.00 

18.00 

2,20  ' 

*00 

8.00 
s.«o 

1  so 

.1 

1  oft 

8,ao 
1.40 

2.40      8 
2.90      2 

2  afl     2 

00 

ao 
in 

2.20     2 
2.20     2 
2.20     1 

00 
00 
10 

8.B5 
8.80 

l.BO 

1.80 
1.80 

6.40 
3.00 
2.80 

18 

IB.... 

2,1ft1 

10 

8,00 

LOO 

8.40 

2.B0      :. 

20 

2.40    : 

80 

8.80 

1.T0 

8.50 

2.00  1 

1.90 
1.90 

I- 00 

l  oo 

1.00 
2.70 

2.30      2 

2.2ft      2 

TO 

2.00     1 
2.30     1 

BO 
BO 

8,20 

8,10 

1.70 
1.TO 

1.40 

2.40 

2.00 

S 

1  HO 

1.90 

1.80 

2.20      I 

80 

2.10    : 

GO 

2.00 

1.70 

2.80 

e.  io  1 

8. 00 

l.fift 

2.1ft     21 

SO 

2.00    : 

mi 

l.DO 

l.BO 

2.20 

25 

in 

2*0 

i.tt 

2. 11)     2i 

00 

2.00    : 

BO 

1.90 

l.BO 

1.20 

2.10 

r. 

*  to 

MP 

8.JW 

8.1)0      B 

90 

2.  W 

40 

1.80 

ISO 

2.10 

2.00 

l.» 
2  .80 

Mb 

1.40 
1.30 

JS.UB     10 
2.  HO     13 

10 

8.311 
2.10     1 

40 

1.70 
1.711 

1.60 

2.00 

2.00 

w 

ao 

S.» 

t» 

so 

l.BO 

ai_ „ 

8.10 

B.JB 

** 

so 

40 

1.70 

4.80 

B1Q   SIOUX   RIVER  NEAR   WATERTOWN,  S.  DAK. 

Big  Sioux  River  rises  in  Grant  County.  S.  Dak.,  about  30  mi 
north  of  Watertown.  Its  principal  headwaters  drain  lands  con 
tuting  part  of  the  Sisseton  and  Wahpeton  Indian  Reservation, 
general  course  is  southeast,  and  it  empties  into  Missouri  River  n 
Sioux  City,  Iowa.  The  river  is  of  interest  on  account  of  its  wa 
powers,  a  number  of  which  have  been  developed,  principally  at  Fl 
dreau,  Dell  Rapids,  and  Sioux  Falls,  S.  Dak.,  and  at  Akron,  Iowa 
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e  Poinsett,  which  lies  almost  wholly  in  Hamlin  County,  S.  Dak., 
>  outlet  in  Big  Sioux  River  near  Dempster,  a  short  distance 
Estelline.  Immediately  below  the  outlet  of  the  lake  a  dam  has 
(instructed  on  the  Big  Sioux  to  maintain  the  level  of  the  lake 
certain  limits. 

gaging  station  was  established  by  O.  V.  P.  Stout,  the  gage 
put  in  September  15,  1900,  by  George  W.  Carpenter,  county 
ir  for  Coding-ton  County.  It  is  located  on  the  farm  of  L.  E. 
about  4  miles  above  Watertown.  The  gage  consists  of  an 
1  rod  securely  fastened  on  the  right  bank  of  the  stream.  The 
ir  is  L.  E.  Spicer.     This  station  was  discontinued  January  23, 

ibservations  at  this  station  during  1903  have  been  made  under 
■ction  of  J.  C.  Stevens,  district  hydrographer. 


irge  me/uturementg  of  Biy  Sioux  River  near  Watertown,  S.  Dak. 

in  1903. 

Date. 

Hydrographer. 

Clue 
height. 

Discharge. 

Fttt. 
1.45 
1.60 

2.18 

Second- ftet. 

r 

do 

84 

'lily  gage  height,  t 


t  feet,  of  Big  Sioux  R 
for  1903. 


r  Watertown,  S.  Dak., 


D»r- 

atar. 

Apr. 

V*T. 

.»„ 

July. 

A„ 

,.,„ 

Oct. 

Nl.T. 

1.. 

1.65 

1. 10 

1  «> 

t. 

IN 

110 

Las 

-:.: 

ISO 

a.  so 

8.10 

1    t: 

1  SB 

I  :■ 

4. 15 

a.  *o 

*T0 

1.™ 

•.» 

■.to 

,.» 

I  A 

8  SO 

t*> 

8fiS 

1st 

1.90 

:  ?. 

too 

CM 

..  . 

;  <, 

a  oo 

fc« 

ITS 

l.» 

1   "i 

t.U> 

rts 

8,  DO 

1  t.-. 

t ». 

&.S0 

1  80 

8.19 

■  ... 

1  (.-. 

|s.a> 

t  :■■ 

4.00 

1  M 

1  It 

8.00 

au 

(.10 

1    .. 

LOO 

,..,,.. 

■1 11 

i  ].-, 

800 

1  *". 

1.00 

lib 

.  ■> 
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n  daily  gage  height,  in  feet,  of  Big  Sioux  River,  etc.    -Continued 


Day. 

ku. 

Apr. 

M»r 

,„.. 

Jnly 

Ang-jSapt. 

„_ 

LIB 

«.» 

LOO 

Ut 

i  -.1 

:  :.. 

1    .VI 

M 

1  TO 

1» 

in 

m 

1  3> 

1.40 

i.oo 

1.10 

:  t. 

IT 

!■)> 

;  >■ 

i » 

L« 

e.*o 

1  ■ 

a> 

*    : 

i*:. 

La 

Bu 

1  » 

l.HQ 
L« 

l.» 

eat 

1  V. 

I.W 

helgflt. 

Discharge. 

Owe 

height. 

Discharge. 

(telle 

height. 

Discharge. 

heiShV 

Discharge 

FW(. 

Secmd.fiet. 

ftcf. 

Seamd-feet. 

F*t. 

Second-feet* 

Art. 

Senm4-/(rl. 

o.e 

2 

1.7 

27 

2.0 

01 

8.5 

200 

.8 

4 

1.8 

33 

2.7 

101 

8.6 

218 

1.0 

8 

1.9 

38 

2.8 

111 

8.7 

232   i 

i.i 

8 

2.0 

44 

2.0 

121 

8.8 

248    1 

1.2 

10 

2.1 

51 

3.0 

183 

8.0 

264    , 

1.3 

13 

2.3 

58 

3.1 

144 

4.0 

380   i 

1.4 

16 

2.3 

65 

3.3 

157 

1 

l.lf 

10 

2.4 

73 

3.3 

171 

1 

1.6 

23 

2.5 

83 

3.4 

185 

This  table  was  applied  indirectly  according  to  the  method  outlined  in  Nineteen^ 
Annual  Report  United  States  Geological  Survey,  part  4,  page  323. 

Estimated  monthly  discharge  of  Big  Sioux  Rivcrnear  Watertaten,  S.  Dak.,  for  19^ 


Dincharw*  in  Ket-nnd-feet. 
Maximum. '  Minium  i 


March,  for  II  days 

April,  for  13  days  . . 

May.  for  16  days 

June,  for  13  days 

July,  for  14  days 

August,  for  13  daya 

September,  for  14  days.. 

October,  for  13  days 

November,  for  0  days. . . 


at. 

Total  to 

303 

6,5: 

39 

1,0 

32 

• 

30 

7 

75 

3,0 

40 

1.0 

100 

2,7 
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JAMES  RIVER  AT  L.AMOURE,   N.    DAK. 

This  .station  was  established  May  8,  1903,  by  F.  E.  Weymouth** 
The  station  is  located  at  the  highway  bridge  one-half  mile  from 
Xamoure,  N.  Dak.     In  July,  1902,  the  United  States  Weather  Bureau 
established  a  vertical  timber  gage  at  this  bridge.     It  reads  from  —3 
feet  to  +17  feet,  is  well  painted,  and  is  securely  fastened  to  one  of  the 
"bridge  piers.     The  Geological  Survey  gage  readings  have  been  made 
on  this  rod.     The  observer  is  Carl  M.  Enudson.     Discharge  measure- 
ments are  made  from  the  bridge  to  which  the  gage  is  attached.     The  ini- 
tial point  for  soundings  is  the  end  of  the  hand  rail  on  the  upstream  side 
of  the  bridge  on  the  left  bank.     The  channel  is  straight  for  a  considera- 
ble distance  above  and  below  the  station  and  the  current  is  sluggish. 
Both  banks  are  high.     The  bed  of  the  stream  is  sandy  and  shifting. 
The  bench  mark  is  the  top  of  the  plate  on  the  sheet-iron  concrete  pier 
on  the  lower  side  at  the  right  bank.     Its  elevation  is  14.07  feet  above 
\   the  zero  of  the  gage.     During  the  summer  the  channel  becomes 
I   choked  with  luxuriant  plant  growth,  so  that  no  definite  relation 
f   between  the  amount  of  flow  and  the  height  of  water  surface  can  be 
\  established.     Observations  were  therefore  discontinued  July  31, 1903. 
L     The  observations  at  this  station  during  1903  have  been  made  under 
i   the  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurements  of  James  River  at  Lamoure,  N.  Dak.,  in  1903. 


Date. 

Hydrographer. 

Gage 
heignt. 

Discharge. 

jr  8 

F.  E.  Weymouth 

E.  F.  Chandler 

Feet. 

-1.50 

-0.24 

Second-feet. 
127 

y29 

About  5 

or  10. 

&an  daily  gage  height,  in  feet,  of  James  River  at  Lamoure,  N.  Dak.,  for  1903. 


Day. 

Apr. 

L 

3  90 

2.. 

3... 

5.40 

«... 

6  20 

5. 

6.50 

«... 

6  50 

7... 

6.50 

«... 

5.40 

9. 

4.70 

XL 

4.20 

u.... 

3.70 

If.. 

3.10 

a... 

2.40 

14... 

1.50 

15 

.80 

16 

.20 

May. 

June. 

July. 

-i.eo 

-0.53 

-0.10 

-1.80 

-  .50 

-  .10 

-1.80 

-  .60 

.00 

-1.60 

-  .50 

.00 

-1.60 

-  .50 

.00 

-1.80 

-  .50 

.00 

-1.80 

-  .40 

.00 

-l.<0 

-  .40 

.00 

-1.60 

-  .40 

.00 

-1.80 

-  .40 

.00 

-1.60 

-  .40 

.00 

-1.80 

-  .30 

.00 

-1.80 

-  .30 

.00 

-1.80 

-  .30 

.00 

-1.50 

-  .30 

.00 

-1.50 

-  .20 

.00 

Day. 


Apr. 


17 

-0.10 

18 

-  .40 

19 

-  .60 

20 

-  .80 

21 

-  .90 

22 

-1.00 

23 

-1.10 

24 

-1.20 

26 

-1.30 

26 

-1.30 

27 

-1.10 

28 

29 

-1.40 
-1.50 

30 

-1.60 

31 

May. 

June. 

-1.40 

-0.20 

-1.30 

-  .20 

-1.40 

-  .20 

-1.50 

-  .10 

-1.60 

-  .10 

-1.10 

-  .10 

-  .80 

-  .10 

-1.40 

-  .10 

-1.00 

-  .10 

.00 

-  .10 

.00 

-  .10 

-  .20 

-  .10 

-  .30 

-  .10 

-  .40 

-  .10 

-  .40 

July. 

0.00 

-  .10 

-  .10 

-  .10 

-  .10 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .30 

-  .80 


a  Frozen. 
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NIOBRARA  RIVER  NEAR  VALENTINE,  NBBR. 

This  station  was  established  July  22, 1897,  by  O.  V.  P.  Stout,  and 
known  as  the  Fort  Niobrara  station.  On  June  26,  1901,  it  was  r 
tablished  at  the  Borman  bridge,  which  is  about  3  miles  upstream  f 
the  military  bridge.  The  gage  is  of  the  wire  and  weight  type,  loc* 
about  1,000  feet  upstream  from  the  bridge  on  the  left  bank.  The  i 
runs  over  a  pulley  supported  by  a  frame,  on  the  arm  of  which  the  g 
heights  are  read  from  a  scale  graduated  to  half  tenths.  The  dista 
from  the  end  of  the  weight  to  the  index  or  marker  on  the  wire  is 
feet.  Measurements  are  made  from  a  one-span  steel  bridge,  restinj 
tubular  concrete  piers,  none  of  which  obstruct  the  channel.  The 
stream  hand  rail  is  marked  at  10-foot  intervals,  and  the  initial  p 
for  soundings  is  the  zero  mark  on  the  upstream  hand  rail  in  line  "\ 
the  west  face  of  the  east  pier.  The  channel  is  straight  for  about 
feet  both  above  and  below  the  gaging  section.  The  banks  are  high 
not  liable  to  overflow,  while  the  bed  is  rock  covered  at  times  wi 
thin  layer  of  shifting  sand.  The  velocity  of  the  water  is  always  > 
high. 

The  range  of  gage  heights  seldom  exceeds  1  foot  and  the  stn 
has  a  marked  constancy  of  flow. 

Bench  mark  No.  1  is  the  head  of.  a  nail  driven  in  the  stump  of  a  1 
elder  tree — one  of  a  chimp  of  four — just  east  of  Mr.  Borman's  hoi 
Its  elevation  above  gage  datum  is  17.26  feet.     Bench  mark  No.  2  is 
by  6  inch  pine  head  block  on  which  the  gate  rests  when  closed, 
elevation  is  16.19  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  ur 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 


Discharge  measurements  of  Niobrara  River  near  Valentine,  Nebr. ,  in  190i 


Date. 


April  26 

May  26 

Do 

Jane  25 

August  25 i do 

September  17 i  E.  C.  Murphy 

Do do 


Hydrographer. 


J.  C.  Stevens 

do 

do 

do 


December  23 


J.  C.  Stevens 


Gage 
height. 


Feet. 
1.55 
1.55 
1.55 
1.40 
1.80 
1.88 
1.38 
1.75 


Diachi 


Second 
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aily  gage  height,  in  feet, of  Niobrara  Miver  near  Valentine,  Nebr. ,  for  1903. 


Day. 

F»b.   Vmr. 

Apr. 

K"7- 



July. 

Aug 

Sept. 

,„, 

Not 

Dm. 

1  «> 

1.M 

l.« 

1.50 
1« 

1..V, 

■  :, 
'" 

I. BO 
1.41 
1.72 
1.88 

1.;", 

L5S 

1.48 
1.47 
1 . !.", 
l.M 

l.r.l 
Lit 

1 .  45 

l.« 
1.10 
LIS 

l .  B7 

1.4(1 
1    l<i 

l.H> 

1.11 
1.1* 

1.50 

1.18 
1.12 
1.4T 

La 

1.38 
l.W 

t» 
1.11 

1.81 

1.S8 
I  :<> 
1.31 
1.80 
1.3* 
1.80 
1.18 
1.85 
1.53 
1.35 
1.48 
1.10 
l.W 
1.SB 
1.88 

LAS 
1.88 

1.10 
1.87 
185 
1.87 
LSO 
L88 
LSO 
1.30 
L» 
1.81 
L83 
l.SB 
LSI 
1.88 
1.10 
LS7 

LM 
1.45 

JL2J 
1.40 

1.51 
125 
l.« 

1.87 
1.9) 

l.» 
l.S) 
1.18 
1.35 
1.40 

1  ™> 

1.88 
LU 

1.58 
L*0 

LSB 

1  «: 
I.  to 

Lit 
1.80 

]  :- 

« 
*l 
f, 

48. 

48 

« 

a 

TO 
SB 

<e 
*■ 

68 
67 
.i. 
•V 
H 
87 

::, 

70 
Tt 
M 
i' 
65 

85 
<■ 
« 

m 

a 
» 
at 

85 
H 
U 
tt 

» 

88 
38 

M 

a 
to 

168 

1  " 

1.98     1.55 
1.1*     1.15 
1.11  1  1.50 
1.10 'l.M 
1.32  !  1.50 
1.31  |  1.58 
1.85     l.M 
l.M     1.58 
1.50     l.M 

(<■) 

1.65 

1  «    1 

1.88 

8.10 
tH 

:  l:i 
111 
:  :■• 

8:05 
I.9B 
8.08 

IK 

1  BO 

1  51 

1.48 

1.51 

L« 
1.40 
<<•) 
<*> 
(*) 
(«) 
(») 
<*) 
1.80 
1.75 
1.55 
1.48 
1.40 
1.48 
1.48 
l.W 
1.48 

1  15 

>  = 



1  B0 

l.M 
!  * 

tn 

LM 

i.e 

1    Til 

1.88 
LIB 
1  w 
IN 

t«* 

3.37  ]  1.85 
8.  00  >  1.33 
1.55  1 1.31 

,.41       1.88 

1.31     1.31 

i:   1.41 

35  1  1.38 
38  j  1.12 

IB* 

1 

1 

1 
1 

<« 
78 

v. 

re 
ft 

78 

M 

1  88 

1  89 

SI 

85 

48 
10 
81 
38 

tt 
15 

1.18 

1.15 
1.10 
1.15 
1.18 
1.10 
1.17 
1.18 

1.78 
LSD 

1.88 
LSB 
1.30 
1.88 
1.30 
1.88 

l.M 
1.35 
1.15 

l.SJ 

tio 

1.81 

1.80 
8.00 
1.80 

1  71 

1  -ft 

1  t 

Tt  January  I  to  Decern- 


& 

DlacWpe. 

height. 

Discharge. 

Out 
hejeht. 

d,«W. 

Gage 
height. 

Discharge. 

0 

475 

1.4 

1  Srctmd-ftrt. 
8,55 

1.8 

1,155 

2.2 

i.een 

1 

4W 

1.1 

750 

1.9 

1,330 

2 

628 

1.6 

885 

2.0 

1,525 

3 

580 

1.7 

I       1,000 

2.1 

1,740 

table  was  applied  indirectly  according  to  the  methods  outlined  in  Nine- 
Annual  Report  of  the  United  States  etiological  Survey,  part  4.  page  323, 
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[10.  ft 


Estimated  monthly  discharge  of  Nwlrrara  River  near  Valentine,  Nebr.,forl9<& 

[Drainage  area,  6,070  square  miles.] 


Month. 


Discharge  in  second-feet. 


February  15-28 

March 

April 

May 

June 

July 

August 

September 

October 


Maximum. 

1,525 

1,860 

1,425 

1,075 

805 

7,000 

6,800 

750 

750 


Minimum. 


November  1-14  and 
22-30  «  . 


December.  5th  miss- 
ing  


1,000 


505 
525 
750 
700 
615 
550 
525 
580 
580 


Mean. 


Ron 


998 
1,357 
979 
794 
692 
912 
843 
638 
685 

724 

728 


Total  in 
acre-feet. 


27, 713 
83,439 
58,255 
48,821 
41,177 
}>6, 077 
51,834 
37,964 
42,119 

33,028 

43,021 


Run-off. 


Second-feet 

per  square 

mile. 


0.164 
.224 
.161 
.131 
.114 
.150 
.139 
.105 
.113 

.119 

.119 


Depth  to 
inches. 


0.065 
.258 
.180 
.151 
ATi 
.11 


.117 


.108 
.188 


nice. 

m 

ELK   CREEK   NEAR  PIEDMONT,  S.  DAK. 

This  station  was  established  August  21,  1903,  by  R.  F.  Walter, 
assisted  by  W.  T.  Carpenter.  It  is  located  on  the  highway  known  as 
the  Valley  road,  and  is  on  the  first  bridge  below  Piedmont.  The  gage 
is  a  vertical  1^  by  4  inch  pine  timber  spiked  to  the  downstream  pile 
of  the  pier  at  the  middle  of  the  span.  The  foot  marks  are  steel  nails 
projecting  about  an  inch  from  the  timber.  The  tenths  are  marked 
with  brass  tacks.  The  gage  was  read  twice  daily  by  Reese  Fockler. 
The  discharge  measurements  are  best  made  by  wading,  as  the  bridge 
crosses  the  stream  at  an  angle.  The  initial  point  for  soundings  is  ft 
steel  nail  driven  into  the  side  of  a  fence  post  on  the  south  or  down- 
stream side  of  the  bridge.  The  channel  is  curved  for  100  feet  above 
and  below  the  station.  The  stream  has  a  swift  current.  Both  banks 
are  lowT  but  are  not  subject  to  overflow.  They  are  wooded  below,  but 
cleared  above  the  station.  The  bed  of  the  stream  is  sandy  and  shifting- 
Bench  mark  No.  1  is  the  top  of  a  nail  surrounded  by  a  circle  ol 
brass  tacks  driven  into  the  top  of  a  pile  in  the  wing.  The  pile  is  tb< 
most  easterly  one  in  the  north  end  of  the  bridge.  Its  elevation  abov< 
the  zero  of  the  gage  is  6.98  feet.  Bench  mark  No.  2  is  the  top  of  i 
steel  spike  driven  into  a  root  of  an  elm  tree  300  feet  north  of  th< 
bridge.  Its  elevation  is  5.26  feet  above  the  zero  of  the  gage.  Th 
drainage  area  above  the  station  is  100  square  miles. 
This  station  was  abandoned  soon  after  it  was  established  on  accoun 
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of  the  fact  that  the  observer  left  and  another  could  not  be  found  near 
the  station.  Miscellaneous  measurements  will  be  taken  here  as  oppor- 
tunity affords. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 

The  following  discharge  measurement  was  made  by  W.  T.  Carpenter 
in  1903: 

August  21 :  Gage  height,  0.65  feet;  discharge,  4.5  second-feet. 
Mean  daily  gage  height,  in  feet,  of  Elk  Creek  near  Piedmont,  S.  Dak.,  for  1903. 


Day.        Aug. 

i 

1 

8 

3 

4 

5 

6 

* 

8 


1 
Sept.! 

Day. 

Aug.  Sept. 

Day. 

Aug. 

Sept. 

1 

I       Day. 

Aug. 

Sept. 

0.70 
.68 
.60 
.72 
.66 
.68 
.70 

9 

! 
0.70 

17; 

1.02 

1.10 

.95 

25 

0.88 
#.80 
1.06 

0.90 

10 

1    .80 

18 

I  26 

.90 

11 

l    .80  ! 

19 

27 

2« 

29 

ao. 

,31 

i 

.90 

12 

13 

.« 

!    .88! 

20 

.92 
.92 
.90 
.90 

.80         no 

21 

aO.66 
.75 
.65 

.78 
.70 
.70 

.90 

U 

.80  1 

22 

.90 

15 

82  ' 

23 

tut. 

i      .  DO 

16 

1.08 

24 

.62  ,    .90 

|         .w 

! 

"  Observer  left,  ao  only  records  for  this  month  were  kept. 


BOX  ELDER  CREEK  AT  BLACKHAWK,  S.  DAK. 

This  station  was  established  June  27,  1903,  by  R.  F.  Walter.  It  is 
located  at  the  bridge  on  the  road  leading  past  the  church  at  Black- 
hawk.  It  is  about  2  miles  downstream '  from  the  point  at  whicli  Box 
Elder  Creek  crosses  the  road  from  Rapid  to  Piedmont.  The  gage  is 
a  vertical  timber  graduated  to  feet  and  tenths  and  securely  spiked  to 
a  pile  on  the  upstream  side  of  the  east  end  of  the  bridge.  The  gage 
is  read  once  each  da}'  by  Roy  H.  Haedt.  Discharge  measurements 
are  best  made  by  wading.  The  initial  point  for  soundings  is  a  brass 
tack  driven  into  the  hand  rail  vertical^  above  the  gage.  The  channel 
w  straight  for  150  feet  above  the  station  and  curved  for  75  feet  below. 
Both  banks  are  high  and  cleared,  but  may  overflow  in  extremely  high 
water.  The  bed  of  the  stream  is  stony,  with  soft  mud  along  the  edges. 
There  is  considerable  water  grass  just  below  the  station.  Bench 
mark  No.  1  is  a  steel  spike  driven  in  a  large  fence  post,  about  0  inches 
above  its  base,  at  the  corner  of  the  barnyard,  300  feet  east  of  the  sta- 
tion. Its  elevation  is  16.84  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  a  steel  spike  driven  into  the  south  gatepost,  about  6 
inehes  above  its  base.  This  gate  is  located  near  a  house  about  500 
feet  from  the  station,  along  the  road  toward  Rapid.  The  elevation  of 
the  bench  mark  above  the  zero  of  the  gage  is  10.81  feet.  The  drain- 
age area  above  the  station  is  157  square  miles. 

The  observations  at  this  station  during  100.5  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 

ikr  99    04  ■    4 
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Discharge  measurement!!  of  Box  Elder  Creek  at  Blackhawk,  8.  Dak.,  in  1903. 


D.U,. 

Ej-drogmpher. 

hei^ft. 

M* 

R.F.Walter 

W.T.  CnrjientCT 

1.40 
.90 
.00 

.-'■■■ i-ffl. 

Mean  daily  gage  height,  in  feet,  of  Box  Elder  Creek  at  Blackhawk,  S.  Dak.,  far 


i  Bondings  discontinued  after  December  19  on  account  of  ioa. 
RAPID    CREEK    AT   RAPID,  8.  DAK. 

This  station  was  established  Juno  10,  1003,  by  It.  F.  Walter,  f 
is  located  at  a  wagon  bridge  one-half  mile  downstream  from  th' 
Rapid  River  Milling  Company's  mill  and  one-fourth  mile  north  cf 
the  Fremont,  K  Ik  horn  and  Missouri  Valley  Railway.  The  gage  is  * 
vertical  -  by  4  inch  timber,  securely  spiked  to  a  timber  at  the  soutf 
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the  bridge.  It  is  graduated  to  feet  and  tenths  by  means 
ied  tacks.  The  observer,  Prof.  Mark  Ehle,  jr.,  of  the 
a  School  of  Mines,  reads  the  gage  twice  each  day.  Dis- 
urements  are  made  from  the  downstream  side  of  the 
3.  The  initial  point  for  soundings  is  a  brass-headed  tack 
3y  four  similar  tacks  driven  into  the  downstream  face  of 
at  the  south  end  of  the  bridge.  The  channel  is  straight 
tbove  and  100  feet  below  the  station.  The  banks  are  12 
igh,  and  will  overflow  only  at  extreme  high  water.  The 
ream  is  muddy,  with  embedded  bowlders.  At  high  water 
flows  in  two  channels,  one  of  which  is  extremely  small, 
subject  to  rapid  fluctuations  in  height,  owing  to  the  open- 
sing  of  head  gates  of  a  ditch  above  the  station.     Bench 

is  the  top  of  a  nail  driven  flush  with  the  surface  of  the 
post  at  the  south  end  of  the  bridge.     Its  elevation  above 

the  gage  is  12.73  feet.  Bench  mark  No.  2  is  the  upper 
he  lowest  timber  of  the  front  doorsill  of  a  house  owned 
npied)  by  Mr.  Feigel.  Its  elevation  above  the  zero  of  the 
2  feet.     This  is  the  first  house  on  the  west  side  of  the  road 

from  the  bridge. 

•vations  at  this  station  during  1903  have  been  made  under 
q  of  R.  F.  Walter,  district  engineer. 


rge  measurements  of  Rapid  Creek  at  Rapid,  S.  Dak.,  in  190$. 


ate. 

Hydrographer. 

Gage 

height. 

Discharge. 

R.  F.  Walter 

W.  T.  Carpenter    . .   ., 

Feet. 
2.30 
1.70 
1.95 
1.75 

Second-feet. 

170 

46 

| do 

91 

F.  C.  Mafirruder  .  _ .  _ 

58 

i         ^ 

gage  height,  in  feet,  of  Rapid  Creek  at  Rapid,  S.  Dak.,  for  lUO.i. 


Day. 


June.     July.   \  Aug.      Sept. 


2.10 
2.10 
2.10 
2.15 
2.15 

2.35 

2.85 

2.35 
2.:*) 

2.30 
2.25 


2.40  ! 
2.25 
2.20 
3. 25 
2.30 
2.20  I 
2. 10 
2.10 
2.05  j 
2.05 
2.05  i 


2.01 

1.70 

2.01 

1.85 

2.01 

1.88 

2.00- 

1.90 

1.98 

1.75 

1.98 

1.91 

1.98 

1.90 

1.95 

1.85 

1.02 

1.80 

1.85 

1.85 

1.95 

1.85 

)ct. 

Nov. 

1.85 

1.78 

1.82 

1.78 

1.82 

1.78 

1.82 

1.80 

1.72 

1.80 

1.80 

1.80 

1.80 

1.78 

1.78 

1.78 

1.80 

1.72 

1.80 

1.72 

1.80 

1.75 

Dec. 


1.75 
1.80 
1.80 
1.85 
1.80 
1.70 
1.70 
1.65 
1.70 
1.70 
1.65 
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Mean  daily  gage  height,  in  feet,  of  Rapid  Creek,  etc. — Continued. 


[V0.& 


Day. 


i  June. 


12 

2.80 

13 

2.20 

14 : 

2.15 

15 

2.20 

1« 

2.20 

IT 

2.20 

» 

2.15 

» 

2.10 

art 

2.15 



21 

2.25 

22 

23 

2.40 
2.45 

24 

25 

2.55 
2.50 

211 

2.45 

27 

2.35 

2H 

29 

81) 

31 

2.35 

2.  a) 

2.25 

July. 

Aug. 

2.06 

1.88 

2.05 

1.85 

2.02 

1.70 

2.02 

1.82! 

2.02 

1.82  i 

2. 00 

1.80 

2.12 

1.86 

2.10 

1.78 

2.06 

1.76 

2.01 

1.7* 

1.99 

1.88 

!      1.91 

1.78 

|      1.80 

1.82 

1.90 

1.78 

!      1.95 

1.81 

!      1.96 

1.78 

>      1.98 

1.76 

2.02 

1.80 

2.05 

1.78 

1      2.05 

i 

1.68  ' 

1.75 
1.90 
1.92 
1.9* 
1.98 
1.96 
1.9* 
1.88 
1.85 
1.84 
1.82 
1.78 
1.86 
1.80 
1.78 
1.78 
1.82 
1.88 
1.85 


Oct.   '.  Not.  I  Dec. 


1.80 
1.80 
1.82 
1.8* 
1.80 
1.78 
1.80 
1.78 
1.78 
1.78 
1.75 
1.78 
1.80 
1.78 
1.80 
1.80 
1.80 
1.78 
1.75 
1.78 


1.78 
1.78 
1.75 
1.7? 

(•) 

(«) 

(«) 

(«) 

(«) 

1.70 

1.65 

1.85 

1.80 

1.80 

1.85 

1.86 

1.90 

1.80 

1.80 


« 
w 

Lf 
LI 
Lf 
L* 
Ll 

W 


«  River  frozen. 


Hating  table  for  Rapid  Creek  at  Rapid,  S.  Dak,,  from  June  1  to  December 31, 19M> 


height. 

Feet. 
1.5 
1.0 
1.7 

1.8 


DiH<'hurw>.  \ 

i 

Srcontt-fvrt  .\ 

21     j 

:*3    i 

48     ! 

«4  : 


Oairo 


\  Second-feet. 


h2gt.  :  Dtach"*">-  [  „«*$>.  I  Dtoctar* 


Feet. 

1.9 
2.0 
2.1 
2.2 


81 
102 
124 
140 


Feet. 
2.3 
2.4 


2.5 


2.0 


Second-feet. 
171 
197 
225 
255 


Feet. 

2.7 
2.8 
2.9 
8.0 


H 


Second-feet 
285 
315 
345 
375 


1 


Estimated  monthly  discharge,  of  Rapid  Creek  at  Rapid,  S.  Dak.,  for  1903. 

[ Drainage  area,  410  nquare  miles.] 


Month. 


June 


July 

August 

Septeml>er 

October 

November  « 

December  1-19  & 


.  i 


!          DiHchargo  in  socond-feot. 

Total  in 
acre-foet. 

_       .. 
9,099 

Run-off. 

Maximum. 

Minimum. 
124 

Mean. 

Second-feet !  r^^u  * 

I 

!            240 

103 

i 

0.398  |      0.4 

!            197 

04 

117 

7,194 

.285  !       .3: 

!            102 

48 

75 

4,012 

.183  1        .2 

102 

48 

73 

4,344 

. 178  |        .  V 

TO 

48 

03 

3,874 

. 154  |      .  r 

81 

40 

52 

3,094 

.127           . 1. 

:        72 

1 

as 

41 

1,545 

.100  |         .0' 

1 

a  Nov.  16  to  20,  inclusive,  estimated. 


frDec.  12  to  14,  inclusive,  estimated. 
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IG  CREEK  AT  BLAIR'S  RANCH,  NEAR  RAPID,  S.  DAK. 

ion  was  established  June  27,  1903,  by  R.  F.  Walter.  It  is 
he  highway  from  Rapid  to  Hermosa,  on  the  property  of  Frank 
a  gage  is  an  upright  2  by  4  inch  timber  spiked  to  a  tree  at 
edge  about  100  feet  above  a  small  plank  footbridge  from 
surements  of  discharge  are  sometimes  made.  The  gage  is 
ach  day  by  Lyda  Blair.  The  channel  is  straight  for  100  feet 
75  feet  below  the  station.  The  water  is  sluggish  above  and 
ootbridge,  but  has  a  high  velocity  where  measurements  are 
th  banks  are  low  and  subject  to  overflow.  At  the  station 
the  stream  is  gravelly;  above  and  below  this  point  it  has  a 
torn.  Bench  mark  No.  1  is  a  steel  nail  driven  into  the  tree 
he  gage  is  attached.  Its  elevation  is  2.14  feet  above  the 
gage.  Bench  mark  No.  2  is  a  steel  nail  driven  into  the 
ree  about  50  feet  upstream  from  the  gage.  Its  elevation  is 
K>ve  the  zero  of  the  gage.  Bench  mark  No.  3  is  a  steel  nail 
3  the  roots  of  a  tree  about  75  feet  downstream  from  the 
elevation  is  3.36  feet  above  the  zero  of  the  gage.  The 
rea  above  the  station  is  205  square  miles, 
rvations  at  this  station  during  1903  have  been  made  under 
>n  of  R.  F.  Walter,  district  engineer. 

measurements  of  Spring  Creek  at  Blair's  ranch,  S.  Dak.,  in  1903. 


fete. 

Hydrographer. 

Gage 
height. 

Discharge. 

R.  F.Walter... 

Feet. 
1.25 
.95 
.97 

Second-feet. 
28.0 

W.  T.  Carpenter 

do 

6.4 

* 

7.7 

gage  height,  in  feet,  of  Spring  Creek  at  Blair's  ranch,  S.  Dak.,  for 

190S. 


Day. 


Jane. 


July. 


1.30 
1.10 
1.10 
1.10 
1.10 
1. 06 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Aug. 


1.10 
1.10 
1.10 
1.10 
1.10 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Sept. 

Oct. 

Nov. 
0.90 

0.90 

0.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.85 

Dec. 

0.80 
.80 
.80 
.70 
.65 
.66 
.70 
.70 
.70 
.85 
.86 
.90 
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[ML  ft 


Mean  daily  gage  lieight,  in  feet ,  of  Spring  Creek,  etc. — Continued. 


Day. 

Jane. 

July. 

Aug. 

1.10 

1.00 

1.00 

1.00 

.90 

.90 

.90 

1.00 

"  .90 

.90 

.90 

.90 

1.10 

.90 

.90 

1.00 

1.00 

1.00 

.90 

Sept. 

13 

1.00 
1.00 
1.33 
1.25 
1.20 
1.30 
1.20 
1.10 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 

0.90 

14 : 

1.00 

15                                                                             ' 

1  00 

16 

1.00 

17 ! 

1.00 

18 i 

.95 

19 ' 

.95 

30 ' 

.95 

21 i 

.90 

22 

.90 

23 

.90 

24 

.90 

25 

.90 

26 

.90 

27 

1.25 
1.20 
1.20 
1.15 

.90 

28 

.90 

29 

.90 

30 

.90 

31 

Oct.    ■  Not.  I  Dec 


0.90 
.90 
.90 
-.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 


i 


.90 
.90 
.90 
.90 
.90 
.90 
.90 


0.70 
.60 
1.00 
.70 
6.40 
KM 
MO 
(*) 

(*) 
.60 

.85 

.85 

.70 

.80 

.80 

.70 

.70 

.90 


.9 

.»! 

Lij 

Li 
l» 

■U 


«» Readings  discontinued  after  December  19  on  account  of  ice. 


BATTLE   CREEK   AT   HERMOSA,    S.    DAK. 


&  Frozen. 


This  station  was  established  August  22, 1903,  by  R.  F.  Walter,  assisted 
by  W.  T.  Carpenter.  It  is  located  at  the  Chicago  and  Northwestern 
Railroad  bridge.  The  gage  is  a  1*  by  4  inch  vertical  pine  timber 
nailed  securely  to  a  pile  in  the  sixth  bent  from  the  north  end  of  the 
railroad  bridge.  It  is  read  once  each  day  by  A.  B.  Huff.  Discharge 
measurements  are  made  from  the  downstream  side  of  the  bridge,  to 
which  the  gage  is  fastened.  At  low  water  measurements  can  be  made 
by  wading.  The  initial  point  for  soundings  is  a  steel  nail  surrounded 
by  a  circle  of  brass- headed  tacks  on  the  downstream  end  of  the  fourtt 
bent  from  the  north  end  of  the  bridge.  The  channel  is  curved  for  aboul 
700  feet  above  the  station  and  is  straight  for  100  feet  below.  The  cur- 
rent velocity  is  moderate.  The  right  bank  is  high  and  precipitous.  Th* 
left  bank  is  high,  but  slopes  toward  the  water's  edge.  The  banks  are  not 
wooded.  The  bed  of  the  stream  is  composed  of  sand  and  gravel,  with 
mud  near  the  banks.  There  are  two  channels  at  low  water.  Bencl 
mark  No.  1  is  the  initial  point  for  soundings.  Its  elevation  above  th< 
zero  of  the  gage  is  7.10  feet.  Bench  mark  No.  2  is  the  top  of  a  fenc 
post  in  the  corner  of  a  wire  fence  50  feet  east  of  the  north  end  of  th 
railroad  bridge.  The  point  is  surrounded  by  a  circle  of  brass-heade< 
tacks.     Its  elevation  above  the  zero  of  the  gage  is  0.80  feet. 

The  drainage  area  above  the  station  is  175  square  miles. 

The  observations  at  this  station  during  1903  have  been  made  unde 
the  direction  of  R.  F.  Walter,  district  engineer. 
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Ditcharge  measurements  of  Battlt  Creek  at  Hermota,  S.  Dak.,  in  1903. 


Ma, 

Hydrogrupber. 

mStt.    ■»**•»»* 

Fett,       1  Smmd-frel. 

1 

XfHH  dtiHg  gage  height ,  in  feet,  of  Battle  Creek  at  Hermota,  S.  Dak. .fori: 


Aug.  I  S*l>t.|  Oct.    Nov.    Dec.. 


Ante    Si'lH    "'■'-    X 


a  Headings  dlscontinaed  December  *0  on  Bcconntof  ice. 
CHEYENNE   RIVER   AT  EDGEMONT,  9.  DAK. 

This  station  was  established  June  19,  1903,  by  R.  F.  Walter.  It  is 
Med  at  the  highway  bridge  just  downstream  from  the  Burlington 
ml  Missouri  River  Railroad  bridge.  It  is  just  above  the  junction  of 
utlonwood  Creek  and  Cheyenne  River.  The  gage  is  a  vertical  2  by 
inch  timber  graduated  to  feet  and  tenths,  and  fastened  by  bolts 
id  iron  bands  to  the  downstream  side  of  the  middle  steel  pier  of 
*  bridge.  The  observer  is  Loyd  Stewart,  who  reads  the  gage  once 
u?h  day.  Discharge  measurements  are  made  from  the  highway 
idge.  The  initial  point  for  soundings  is  a  brass-headed  tack  sur- 
'iinded  by  four  similar  tacks  in  the  first  post  of  the  hand  rail  on  the 
*st  end  of  the  bridge.  The  channel  is  straight  above  and  below  the 
ition,  and  the  current  velocity  is  low.  The  right  bank  is  high 
lough  to  prevent  overflow,  and  is  cleared.  The  left  bank  is  low  and 
ibject  to  overflow;  it  has  a  few  scattered  trees.  The  bed  of  the 
Kim  is  sandy  and  shifting.  The  water  flows  in  two  channels  at  low 
ater  and  in  one  at  high  stages.  Bench  mark  No.  1  is  a  nail  sur- 
'Mided  by  a  circle  of  brass  tacks  driven  into  a  knot  on  the  south  side 
f »  cottonwood  tree  250  leet  north  of  the  north  end  of  the  wagou 
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Ho.  ft 


bridge.  Ila  elevation  above  the  zero  of  the  gage  ia  11.29  feet.  Benei 
mark  No.  2  is  the  corner  of  the  abutment  at  the  north  end  of  the  rail- 
road bridge.  It  is  on  the  fourth  step  of  the  abutment  and  on  the  cor 
ner  on  the  east  side  away  from  the  bridge.  Its  elevation  above  the 
zero  of  the  gage  is  20.23  feet.  The  drainage  area  above  tbe  station  ii 
7,350  square  miles. 

The  observations  Ht  this  station  during  1903  have  been  made  undor 
the  direction  of  R.  F.  Walter,  district  engineer. 


Diaciiarge 


mrenent*  of  Cheyenne.  River  at  Edgemoni,  S.  Dak.,  in  1963. 


Hj-droKTiiiiller. 


June  18 k. F.Walter  .... 

August  24 W.T.  Carpenter. 

Septemlwr  31 do 

November  14 .-    F.M.  Madden  .  .. 


Mi;iu  ihiihj  giuje  hviijht ,  in  feet,  of  Cheyenne  River  at  Edgemoni,S.Dak..forlXS. 


Jan.'      July.  ■  Aw      Sept.       Oct.    ,  Not.  ,  D* 


„ 

4 

„ 

I.W1 

i  : 
urn 

1.56 
1.35 

1  II 
tis 

„ 

„ 

t 

4 

„ 

t  „ 

1    6 

1  11 

1 1111 

1  ni 

1    411 

tea 

ma 

I.B0 

l  «0 

I  au 

i  eo 

IN 

L   . 

MOT.    | 

l.K 

1.30  | 

i.a 

1.50 

1.30 

i* 

l.HI 

l.W 

l.KI 

1.30 

1.* 

1. 50 

1.30  i 

l.B 

1  50 

l.B 

1.40 

1.30 

.].» 

1.40 

l.M. 

1.40 

i.a> 

1.40 

1.20 

1.40 

1.3)  | 

1.20 

1.40 

1.B0 

I. at 

1.40 

1.10 

i.at 

l.W 

1.9)! 

1.40 

l.K) 

1.40 

1.80 

1.40 

1.00 

1.M1 

i.to: 

t.HO 

1.70 

I.  Mil 

1.80 

1.30 

i.roi 

1  'ti 

"Observatioo**'  m"*1*"1  di»Mnmno«J  •««  Dumber:  tilt  spring.  I 
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ELLE  POURCHE  RIVER  AT  BELLE  FOURCHE;  S.   DAK. 

Ation  was  established  May  26,  1903,  by  R.  F.  Walter.  It  is 
it  the  county  highway  bridge  on  the  western  outskirts  of 
►urche,  S.  Dak.  The  gage  consists  of  a  2  by  4  ineh  vertical 
piked  to  a  pile  on  the  north  side  of  the  bridge  on  the  third 
n  the  east  end.  It  is  graduated  to  feet  and  tenths.  The  foot- 
le copper  figures  and  the  tenths  are  marked  with  brass  tacks. 
?  is  read  once  each  day  by  Henry  Roberts.     Discharge  meas- 

*  are  made  from  the  north  side  of  the  bridge.     The  initial 

*  soundings  is  the  center  of  the  north  pile  in  the  first  bent  on 
side.  The  channel  is  straight  for  about  225  feet  above  the 
,nd  for  300  feqt  below.  The  current  is  swift.  The  left  bank 
vith  a  few  scattered  trees.  The  right  bank  is  low  and  subject 
ow  at  flood  stages.     It  is  sparsely  wooded.     The  bed  of  the 

*  of  gravel  and  is  permanent.  The  water  flows  in  a  single 
except  at  low  stages,  when  it  is  divided  by  a  gravel  bar  below 
*e.  Bench  mark  No.  1  is  a  spike  in  a  cottonwood  tree  on  the 
k  50  feet  downstream  from  the  bridge.  Its  elevation  above 
of  the  gage  is  8.016  feet.  Bench  mark  No.  2  is  the  top  of  the 
ikwater  on  the  east  pier  of  the  railroad  bridge,  which  is  300 
)w  the  highway  bridge.  Its  elevation  is  8.21  feet  above  the 
he  gage.     The  drainage  area  above  the  station  is  3,250  square 

)servations  at  this  station  during  1903  have  been  made  under 
;tion  of  R.  F.  Walter,  district  engineer. 


measurements  of  Belle  Fourche  River  at  Belle  Fourche,  S.  Dak.,  in  1903. 


Date. 

Hydrographer. 

Gage 
height. 

Discharge. 

R.  F.Walter 

Feet. 
3.20 
1.80 
2.15 
3.70 
4.00 
2.20 

Second-feet. 
573 

do 

97 

do 

212 

Ft  M.  Madden 

928 

R.  F.Walter 

1,126 

, 

W.  T.  Carpenter 

218 

i 

do ,  

8.10             4.072 

* 

Madden  and  Magrnder 

1.40 

7    ~   • 

79 
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Mean  daily  gage  height,  in  feet,  of  Belle  Fourche  River  at  Belle  Fourche,  S.  Dot, 
for  J903. 


June.  Jnljr. !  Aug.  S 


J 

, 

8 

1   r. 

12 

so 

Jnly.,Ang.'s*pi  ' 


«.'h»rgu. 

height 

Di 

harge. 

Quae 
height. 

Divhirg* 

«.»*/«■(. 

Frrt. 

'Srctmd-ftet. 

Frrl. 

fr  i-ouli-J  fl., 

70 

2.2 

200 

3.0 

405  : 

82 

2.8 

225 

8.1 

515    i 

(IS 

2.4 

250 

3.3 

573 

108 

2.5 

280 

3.3 

SSI 

123 

3.0 

310 

3.4 

TM 

1ST 

2.8 

343 

-ISO 

3.5 

" 

177 

2.9 

420 

Tangent  above  '■!.-»)  fill  Kil(-'''  height;  differences  above  this  point,  70  per  tenth 
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Estimated  monthly  discharge  of  Belle  Fourche  River  at  Belle  Fourche,  S.  Dak., 

for  1903. 
[Drainage  area,  3,250  square  miles.] 


Month. 


1903. 
June0 

July ft 

August 

September  . . 

October 


Discharge  in  second- feet. 


Maximum. 


225 

950 

4, 065 

3,855 

82 


Minimum. 


1 

5 

76 

58 
47 


Mean. 


57 
117 
751 
624 

54 


Total  in 
acre-feet. 


3,392 

7,194 

46,177 

37, 131 

3,320 


Run-off. 


Second-feet 

per  square 

mile. 


0.017 
.036 
.231 
.192 
.017 


Depth  in 
inches. 


0.019 
.042 
.266 
.214 
.020 


a 21  to  27,  inclusive  (estimated). 


M9  and  80  (estimated). 


RED  WATER  RIVER  AT  BELLE  FOURCHE,  S.  DAK. 

This  station  was  established  July  20,  1903,  by  R.  F.  Walter.  It 
is  located  at  the  county  highway  bridge  in  the  eastern  limits  of  Belle 
Fourche,  S.  Dak.  The  gage  consists  of  a  2  by  4  inch  timber  spiked 
to  the  north  pile  of  the  middle  bent  of  the  highway  bridge.  It  is 
read  once  each  day  by  Henry  Roberts.  Discharge  measurements  are 
made  from  the  north  side  of  the  bridge.  The  initial  point  for  sound- 
ings is  the  center  of  the  pile  on  the  north  side  and  at  the  east  end  of 
the  bridge.  The  channel  is  straight  for  50  feet  above  and  below  the 
station,  and  the  current  is  swift.  The  right  bank  is  high  enough  to 
prevent  overflow  on  that  side.  The  left  bank,  however,  is  low  and 
subject  to  overflow.  There  are  trees  along  both  banks.  The  bed  of 
the  stream  is  rocky  and  the  channel  permanent.  The  water  flows  in 
one  channel.  At  very  high  stages  the  gage  height  may  be  affected 
by  back  water  from  Belle  Fourche  River.  There  is  considerable 
"dead  water."  Bench  mark  No.  1  is  the  stone  water  table  at  the 
northeast  corner  of  the  public  school  building.  Its  elevation  above 
the  zero  of  the  gage  is  26.05  feet.  Bench  mark  No.  2  is  the  top  of  the 
hydrant  75  feet  northwest  of  the  public  school  building.  Its  elevation 
above  the  zero  of  the  gage  is  21.83  feet. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 

Discharge  measurements  of  Red  Water  River  at  Belle  Fourche,  S.  Dak.,  in  1903. 


Date. 

Hydrographer. 

Gage 
height. 

Feet. 
2.85 

2.45 

Discharge. 

August  12 

W.  T.  Carpenter 

R.  F.  Walter 

Second-feet. 
132 

July  25 

72 

October  28 

August  3 

F.  M.  Madden 2.85 

R.  F.  Walter 3.00 

136 
208 
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Mean  daily  gage  height,  in  feet,  of  Red  Water  River  at  Belle  Fourche  for,  JSW-f. 


Day. 

Tilly. 

Auk-  Si-[ii 

Oct. 

bay. 

Joly 

An«. 

Sept.|Ort. 

2.30  .  2.80 
8.011 1  ¥.80 

1.80 
1. 80 

;»' 

£.80 
£.80 
S.S0 

4.80 
£.80 
480 
S.K.I 
£.80 
£,« 
A  80 
S.80 

2.  to 
1.80 

IT 

£.80 
£.10 
£.50 
1.B0 

3»'   11 

18 

a.a»    *8 

too 
lea 

8.80 

*.*t 
8.00 
3.46 

a.  oo 

is) 

2.  SO 
ISO 
COO 
£.80 

too 

a.-so 

*.*) 

t.«o 

*.» 
&«o 
few 

s.*o 

S.«P 

s.« 

S.10 

131    *h 

£.43 

£.80     U 

SB 

&4S 

s« 

■  U 
ISO 
ST0 
180 

S.4S 
£.60 
£.43 
£.15 
9.80 
3.  SO 

2,w    U 

■1 

3  9)     11 

n 

8  9)  1   11 

SB.   

3  20     t.' 

n 

3.9)     IJ 

£.80  1   I* 

I  TO  !  a.  80 

1« 

—    i . ; ' 1 i 


Ftrt.     I  Second-fret 


No  measurements  made  above  3  feet  gage  height.    For  gage  heights  above  3.- 
feet  discharges  should  be  considered  as  estimates. 

Estimated  monthly  dixcharge  of  Red   Water  River  at  Belle  Fourehe,  8.  Dak.,  ft 
1903, 

[Drainage  area,  1,015  square  milea.] 


[            Disrha 

Re  in  second  -lent. 

sa& 

Rnn-off. 

Month. 

1  Maximum. 

Minimum. 

_ 

Second -Feet 
per  square 

Depth! 

July    21-31,  inclu-  i 

91 
1112 
291 

1.985 
9,961 
17,316 
7.563 

0.090 
.160 
.387 
.121 

August" 720 

September  '■ 900 

October   . . . .    153 

73 
118 

119 

XI  and  31  te»timaled). 


uclusive  (eeti mated). 
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BF.D  WATER  RIVER  AT  MINNESELA,  S.  DAK. 

This  station  was  established  May  12,  1903,  by  J.  R.  Hickox  at  the 
highway  bridge  1  mile  west  of  the  town  of  Minnesota,  S.  Dak.  It 
was  abandoned  on  account  of  the  difficulty  of  obtaining  an  observer 
and  on  account  of  the  location  of  a  power  canal  diverting  water  just 
below  the  station,  which  wasted  the  water  into  the  Belle  Fourche 
Riv«r  above  the  station  on  that  stream.  When  this  station  was  aban- 
doned a  new  station  was  established  at  Belle  Fourche,  on  Red  Water 
River. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  F.  Walter,  district  engineer. 


Discharge  measurement*  of  Red  Water  River  at  Minneteta,  S.  Dak., 

in  1903. 

Date. 

Hydrographer. 

heigEt. 

Discharge. 

Feet. 

8.30 

3.95 
2.60 

Second-fed . 

M»yM _ 

R.F.  Walter 

213 

Xun  daily  gage  height,  i 


h* 

j—. 

Jnlj. 

D»y. 

^ 

Jnlj 

«. 

Day. 

July. 

2.10 
2.00 

*„. 

I 

ISO 

tao 
«.» 

;  ii 
tan 

f  90 

t» 

f  3' 

«  a' 

«W 

« 

1  SO 

!    Hi 

i  m 

I  :■ 

>no 
t  a> 

ISO 

i» 

S.CO 

1  \-< 
1  III 

83 

(SO 

18 

*4 

u 

» 

*,M  1  B.I50 

V.HI     £..10 

H 

* 

, 

la 

, 

a) 

.,. 

t.W 

a 

M   

I  10 

» 110 

1  Station  abandoned  August  I  and  one  established  3  mllea  below,  » 


a  be  below  Belle  Fou 


£$, 

1  Discharge. 

helgnt. 

Discharge. 

hStX.  ,  "«*««*■ 

Cairo 
heiKht. 

Discharge 

»•( 

Sec*nd-feri. 

Feet. 

Second-feet. 

Feet.       Second-feet. 

Feet. 

Second-fert. 

1.8 

55 

3.2 

85 

2.6     !            143 

3.0 

214 

1.9 

1            60 

2.8 

97 

2.7    |           160 

3.1 

333 

2.0 

67 

2.4 

110 

2.8     '          173 

3.2 

253 

3.1 

75 

2.5 

135 

2.9               196 

1 

3.3 

371 
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Estimated  monthly  discharge  of  Red  Water  River  at  Minnesela,  S.  Dak. ,  for  190$. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet 

June  22-80 

173 
125 

75 
55 

125 

88 

2,231 

July 

5.411 

8PEARFISH   CREEK  AT  TOOMEY'S  RANCH,  NEAR  SPEARFISH,  S.  DAK. 

This  station  is  a  temporary  station,  and  was  established  May  14, 
1903,  by  J.  R.  Hickox.  It  is  about  6  miles  by  wagon  road  from  Spear- 
fish,  S.  Dak.,  at  the  ranch  of  D.  J.  Toomey,  and  about  1  mile  above 
the  junction  of  the  Spring  Branch  with  Spearfish  Creek.  The  gage  is 
a  vertical  2  by  4  inch  timber  graduated  to  feet  and  tenths  and  marked 
with  brass-headed  tacks.  It  is  located  at  the  east  end  of  a  small  plank 
footbridge  about  300  feet  southeast  of  Toomey's  ranch  house.  Allie 
Toomey,  the  observer,  reads  the  gage  once  each  day.  The  discharge 
measurements  are  made  from  the  footbridge.  The  initial  point  for 
soundings  is  a  nail  driven  into  the  top  of  a  post  and  surrounded  by 
a  circle  of  tacks  and  located  at  the  west  end  of  the  footbridge.  The 
channel  is  straight  for  100  feet  above  and  below  the  station.  Both 
banks  are  low  and  wooded  and  are  subject  to  overflow.  The  bed  of 
the  stream  is  covered  with  round  stones  not  larger  than  6  inches  in 
diameter.  The  left  bank  is  skirted  by  a  high  bluff,  about  100  feet 
back  from  the  stream,  which  does  not  overflow.  Bench  mark  No.  1 
is  a  steel  spike  in  a  telephone  pole  30  feet  east  of  the  driveway  in 
front  of  Toomey's  house.  Its  elevation  above  the  zero  of  the  gage  is 
16.69  feet.  Bench  mark  No.  2  is  a  steel  nail  surrounded  by  a  circle 
of  brass  tacks  on  the  corner  of  the  back  porch  floor  of  Toomey's  house- 
Its  elevation  above  the  zero  of  the  gage  is  16.55  feet. 

The  observations  at  this  station  during  1903  have  been  made  unde^ 
the  direction  of  K.  F.  Walter,  district  engineer. 


Discharge  measurements  of  Spearfish  Creek  near  Spearfish,  S.  Dak.,  in  190$. 


Date. 


Hydrographer. 


May  14...   _ . . J.  R.  Hickox 

May  27 R.  F.  Walter... . 

August  14 . . !  W.  T.  Carpenter 

September  22..   ..    ....... .J do 


GaRe 
height. 


Fee*. 
2.94 
2.-70 
2.50 
2.80 


Discharge. 


Second-fe*t. 

106 

61 

88 

71 
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daily  gage  height,  in  feet,  of  Spearfish  Creek  near  Spearfish,  for  190.1. 


Day. 


May.  '  June. 


2.70 


2.70 
2.70 
2.65 
2.65 
2.60 
2.60 
2.60 

■ 

2.60 
2.60 
2.60 
2.55 
2.60 
2.50 
2.45 
2.45 
2.50 
2.50 
2.50 
2.45 
2.45 
2.60 
2.60 
2.65 
2.70 
2.75 
2.80 
2.75 
2.70 
2.70 
2.65 


2.65 
2.55 

2.60 
2.60 
2.60 
2.65 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.55 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.50 


Aug.      Sept.  I    Oct. 


2.50 
2.55 
2.60 
2.60 
2.70 
2.60 
2.60 
2.60 
2.60 
2.56 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.55 
2.60 
2.65 
2.60 
2.60 


2.55 
2.55 
2.55 
2.60 
2.80 
2.80 
2.80 
2.80 
2.75 
2.70 
2.70 


2.80 
2.80 
2.75 
2.75 
2.75 
2.75 
2.75 
2.80 
2.80 
2.75 
2.80 


2.95 

2.80 

2.85 

2.80 

2.85 

2.80 

2.86 

2.80 

2.85 

2.80 

2.85 

2.80 

2.85 

2.80 

2.85 

2.75 

2.85 

2.80 

2.85 

2.80 

2.80 

2.70 

2.80 

2.75 

2.80 

2.70 

2.80 

2.75 

2.80 

2.75 

2.80 

2.75 

2.80 

2.75 

2.80 

2.75 

2.80 

2.75 

2.80 

Nov. 

Dec. 

2.80 

2.75 

2.80 

2*75 

2.80 

2.75 

2.80 

£75 

2.80 

2.50 

2.80 

2.75 

2.80 

2.75 

2.80 

2.75 

2.80 

2.75 

2.80 

2.75 

2.70 

2.75 

2.75 

2.75 

2.65 

2.55 

2.65 

2.50 

2.70 

2.35 

2.70 

2.75 

2.75 

2.70 

2.40 

2.70 

2.40 

2.75 

2.45 

2.70 

2.70 

(«) 

2.75 

2.75 

2.75 

2.75 

2.75 
2.75 
2.75 
2.75 
2.75 


a  Frozen. 


able  for  Spearfish  Creek  near  Spear  fish.  S.  Dak.,  from  May  -29  to  Decem- 
ber SI,  1903. 


Gage 

height. 

Feet. 
2.4 
2.5 

Discharge. 

Second-feet. 
31 
38 

Gage 
height. 

Discharge. 

Feet. 
2.6 
2.7 

Second-feet. 
47 
59     l 

l 
i 

Gage 


heigfTt.      ™»<*»rse. 


Fret. 
2.8 
2.9 


Second-feet. 

74 
95 
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Estimated  monthly  discharge  of  Spearfish  Creek  near  Spearfish,  S.  Dak.,  for  li 

[Drainage  area,  280  square  miles.] 


Month. 


June 

July 

August 

September 

October 

November 

December  1-20 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


74 

34 

52 

31 

59 

38 

108 

42 

74 

59 

74 

31 

66 

28 

Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-feet  ,.    t 
per  square   ^ 
mile.       ' 


49 
42 
42 
73 
70 
63 
59 


2,916 
2,582 
2,582 
4,344 
4,304 
3,749 
2,340 


0.21 
.18 
.18 
.32 
.30 


07 


.26 


CANNON  BALL  RIVER  AT  STEVENSON,  N.  DAK. 

This  station  was  established  June  10,  1903,  by  F.  E.  Weymou 
It  is  located  one-half  mile  west-northwest  of  the  post-office  at  Stev 
son,  in  sec.  20,  T.  133  N.,  R.  82  W.,  and  is  about  40  miles  south 
Mandan,  N.  Dak.     The  standard  chain  gage  is  located  on  the  * 
bank.     The  pulley  is  fastened  to  a  horizontal  timber  at  a  point  1C 
feet  from  the  zero  of  the  scale.     The  length  of  the  chain  from  the  ( 
of  the  weight  to  the  end  of  the  chain  and  ring  is  26.09  feet.     It  is  n 
once  each  day  by  Donald  Stevenson.     Discharge  measurements 
made  from  a  three-fourths-inch  wire  cable  and  car  about  200  f 
above  the  gage.     The  left  end  of  the  cable  is  supported  by  a  poa 
feet  above  ground  and  10  feet  back  from  the  crest  of  the  bank,  a 
is  fastened  to  a  4-foot  log  anchor  buried  in  the  ground.     This  end 
the  cable  is  about  34  feet  above  gage  datum.     The  right  end  of 
cable  is  attached  to  a  13-inch  cottonwood  tree  at  a  point  12  feet  alx 
grouud  and  30  feet  above  the  gage  datum.     A  tag  wire,  consisting 
barbed  wire  with  zinc  markers  everv  10  feet,  is  stretched  above 
cable.     The  initial  point  for  soundings  is  a  point  2  feet  back  from 
cable  support  on  the  left  bank.     The  channel  is  straight  for  100  i 
above  the  station  and  for,  400  feet  below.     The  current  velocit 

« 

sluggish  at  ordinary  stages.  The  right  bank  is  low  and  is  a  grad 
slope  up  from  the  water's  edge.  It  is  covered  with  timber  and  brn 
The  left  bank  is  steep  and  about  25  feet  high.  The  bench  marl 
the  highest  point  of  a  bowlder,  whose  dimensions  are  C  by  8  f< 
located  in  the  stream  about  000  feet  below  the  gage,  toward  the  ri 
bank.  Its  elevation  above  gage  datum  is  4.84  feet.  The  da  tun 
the  gage  is  about  1,700  feet  above  sea  level,  as  determined  by  earrj5 
an  aneroid  barometer  six  times  between  this  station  and  Mand 
N.  Dak. 

The  bed  of  the  stream  consists  of  clay,  soft  mud,  and  loose  stoi 
and  is  probably  somewhat  shifti  lg.  The  depth  varies  from  2  to  5  1 
at  ordinarv  «t*itres. 


MISSOURI    B1VEB    DRAINAGE    BASIN.  65 

ibservations  at  this  station  during  1903  have  been  made  under 

action  of  E.  F.  Chandler,  district  hydi-ographer. 

rge  measurements  of  Cannon  Ball  River  at  Stevenson,  N.  Dak.,  in  1903. 


am. 

H  fdrosfraph  er. 

height 

J)»l»r|[t. 

Fnt. 
8.10 

a.  63 

2.B3 
3.10 
2.83 
2.71 
3.10 

Seamd-ftrt. 

!  E.  F.  Chandler 

H 

'■Motor  in  poor  adjustment. 


nlj-. 

A„. 

*.71> 

3.60 

3-t0 

i.ai 

:).40 

3.80 

2.90 

3.40 

3.00 

4.  Ml 

js.so 

8.50 

a.m 

3. 80 

2.90 

4.40 

3.00 

4.90 

3.30 

3.  711 

2.  HO 

3.B0 

2.20 

3.:*> 

2.20 

3.  HI 

'i.m 

4.A0 

2.  so 

3.  HO 

8.50 

3.40 

2.50 

3  20 

2.40 

3  til 

2  40 

2.  CO 

1.40 

2.90 

2  50 

2.W 

3  31 

S.SO 

1  10 

B.ffl 

1.70 

5.00 

8.70 

5.40 

2.50 

B.71) 

2.50 

5.50 

:m> 

4. TO 

a  10 

4.00 
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HEART  RIVER  NEAR   RICHARDTON,  N.  DAK. 

This  station  was  established  June  2,  1903,  by  F.  E.  Weymouth. 
It  is  located  at  the  iron  highway  bridge  10  miles  south  of  the  Northern 
Pacific  Railroad  station  at  Richardton,  N.  Dak.  The  standard  chain 
gage  is  located  on  the  lower  side  of  the  bridge.  The  scale,  readinf 
from  2  to  23  feet,  is  marked  on  the  foot  guard  rail  with  wire  staple: 
and  white  paint  marks.  The  length  of  the  chain  is  24.34  feet  fron 
the  end  of  the  weight  to  the  marker.  The  gage  is  read  once  each  da  J 
by  VV.  F.  Church.  Discharge  measurements  are  made  from  th 
bridge  to  which  tho  gage  is  attached.  The  initial  point  for  soundingr 
is  the  end  of  the  guard  rail  on  the  lower  side  of  the  bridge  at  the  lef 
bank.  Distances  are  marked  and  numbered  with  white  paint  everj 
10  feet  across  the  entire  length  of  the  bridge.  The  channel  is  straigl* 
for  150  feet  above  and  below  the  station.  The  current  velocity  i* 
moderate.  Both  banks  are  high  and  covered  with  brush.  Thebe< 
of  the  stream  is  sandy  and  shifting.  Tho  bench  mark  is  the  topo>l 
the  foot  guard  rail  at  a  distance  of  45  feet  from  the  initial  point  foi 
soundings.  Its  elevation  is  25.58  feet  above  gage  datum.  Thetol 
of  the  gage  pulley  has  this  same  elevation.  Gage  datum  is  2,150  feet 
above  sea  level,  as  determined  by  carrying  an  aneroid  barometer  sis 
times  between  this  point  and  the  railroad  station  at  Richardton. 

The  observations  at  this  station  during  1903  have  been  made  undei 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Heart  River  near  Richardton,  X.  Dak.,  in  190S. 


Date. 


Hydrographer. 


F.E.Weymouth 

....do 

....do 


May  18 

June  2 

June  18 

July  6 D.E.Willard. 

July  21 E.  F.  Chandler 

September  5 do 

October  18 J do 


heig 


rht. 


Feet. 
4.50 
5.00 
4.50 
4.40 
4.07 
4.71 
4.37 


Dischar?* 


Second/*4 


HUTT.] 
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Mean  daily  gage  height,  in  feet,  of  Heart  River  near  Riehardton,  N.  Dak.,  for 

1M3. 


Day. 


May.  i  June. 


, i ! 

2» 

3  

4 . 

o 

6 

m 

1 . 

8.                                                                   

» ' 

Ml ' 

11 

12      , 

1 
13       ...                       

u    .  .           : 

13                                             

1«  

i;  ...                

u» 

i 
i 

4.50 

19 

4.50 

4.50 

4.50 

5.00 

13.30 

16.20 

12.40 

8.50 

7.40 

*    - 

a. . .                    

«...                      .  .. 

a.. 

24  .                         

a. . 

a. . 

a. 

6.50 

a... 

6.10 
5.80 

an. 

a. 

5.50 

July. 


Aug. 


Sept. 


Oct. 


5.30 

5.20 

4.00 

4.80 

4.80  I 

4.90  : 

4.60 

4.60 

4.60 

4.70 

4.60 

4.60 

4.50 

4.50 

4.50 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.40 

4.30 

4.40 

4.40 

4.40 

4.40 

4.40 


4.40 

4.40 

4.50 

4.50 

4.40 

4.40 

4.40 

4.30 

4.30 

4.30  i 

4.40 

4.30 

4.20 

4.20 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.10 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00  ' 


4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.20 

4.20  I 

4.10  . 

4.20  | 

4.10 

4.10 

4.10 

4.10 

4.00 

4.00 

4.00 

4.00 

4.30 

4.30 

4.20 

4.30 

4.20 

4.10 

4.10 

6.90 


6.00 
5.40 
5.10 
4.90 
4.80 
4.80 
4.70 
4.70 
4.60 
4.60 
4.50 
4.50 
4.40 
4.50 
4.60 
4.70 
4.80 
6.20 
5.80 
5.60 
5.30 
5.10 
4.90 
4.70 
4.70 
4.60 
4.60 
4.60 
4.60 
4.50 


4.50 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 


Nov. 


4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 

(■) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
<«> 

(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
l«) 
(«) 
(«) 


Dec. 


<■> 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
<") 

(«) 
(«) 
(«) 
(«) 
(a) 
(a) 
(«) 
(«> 
(«) 
(«) 
(«) 
(«) 
(») 
(a) 
(«) 
(«) 
(«) 
(a) 
(«) 
(«) 

(«) 
(«) 


«  Frozen. 


/ta/iny  fa6/e  /or  Heart  River  near  Riehardton,  N.  Dak.,  from  May  18  to  Decem- 
ber SI,  190J. 


(Tag** 
height.  ' 

Discharge. 

Gage 
height. 

i 
Discharge,  j 

1 

Gage 
height. 

Discharge. 

I     Gage 
1  height. 

Feet. 

Discharge. 

Fttt. 

Second-fett. 

Feet. 

i 
Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

4.0 

0 

i      4-7 

28 

5.4 

138 

6.1 

282 

4.1 

1 

,      4.8 

38 

5.5 

158 

6.2 

304 

4.2 

3 

4.9 

50    i 

5.6 

178 

6.3 

326 

4.3 

5 

|      5.0 

64 

5.7 

198 

6.4 

348 

4.4 

8 

5.1 

I 

81 

5.8 

218 

4.5 

13 

5.2 

99 

5.9 

239 

4.6 

19 

i 

5.3 

118 

6.0 

260 

Tangent  alcove  6  feet  gage  height.     Differences  atx>ve  this  point,  22  per  tenth. 


68 


STREAM  MEASUREMENTS   IN   1903,  PART   III. 


[FO.9 


Estimated  monthly  discharge  of  Heart  River  near  Richardton,  N.  Dak.,  for  19(1 


Month. 


Discharge  in  second-feet. 


May  18-31 

June 

July 

August 

September 

October 

November  1-14 


i  Maximnm. 

i 

.]        2,504 

118 

13 

530 

336 

13 

8 


Minimum. 

Mean. 

13 

611 

5 

22 

0 

4 

0 

18 

8 

67 

8 

8 

Total  ir 
acre-feel 


16,8 
1.8 


1.1 
3  J 

4 


8 


KNIFE   RIVER  AT  BRONCHO,  N.  DAK. 

This  station  was  established  May  29,  1903,  by  F.  E.  Weymouth, 
is  located  about  GOO  feet  east  of  H.  M.  Haven's  ranch  house,  where  tl 
post-office  is  located.  The  station  is  about  23  miles  north  of  Hebro 
N.  Dak.,  which  is  on  the  Northern  Pacific  Railroad.  The  standai 
chain  gage  is  located  on  the  right  bank,  with  the  pulley  fastened  to 
2  by  4  inch  timber  projecting  horizontally.  The  length  of  the  cha 
from  the  end  of  the  weight  to  the  leather  marker  is  28.24  feet.  Tl 
total  length  of  the  chain  from  the  end  of  the  weight  to  the  end  of  tl 
ring  is  38.24  feet.  The  horizontal  scale  is  marked  with  white  pail 
and  reads  from  zero  to  16  feet.  A  temporary  2  by  4  inch  vertic 
board  gage  is  spiked  to  a  tree  on  the  right  bank  above  the  ford,  thre 
fourths  of  a  mile  below  the  ranch.  It  reads  from  zero  to  19.3  fee 
The  gage  is  read  once  each  day  by  H.  M.  Haven.  Discharge  mea 
urements  are  made  from  the  £-inch  cable  and  car  with  a  span  of  1 
feet.  The  tag  wire,  consisting  of  barbed  wire  with  zinc  markers  eve 
10  feet,  is  stretched  about  5  feet  east  of  the  cable.  The  initial  poi 
for  soundings  is  the  post  to  which  the  right  end  of  the  tag  wire 
fastened.  The  channel  is  straight  for  100  feet  above  the  station  ai 
for  200  feet  below.  The  current  velocity  is  moderate.  Both  ban 
are  high,  with  a  few  small  trees  and  some  brush.  The  bed  of  t 
stream  is  composed  of  sand  and  gravel  and  is  probably  fairly  p 
manent.  The  bench  mark  for  the  temporary  gage  rod  is  a  spike 
the  tree  to  which  the  gage  is  fastened  at  an  elevation  of  19.25  f« 
above  its  zero.  The  gage  zero  is  about  1,870  feet  above  sea  level, 
determined  by  carrying  an  aneroid  barometer  four  times  between  t! 
station  and  Hebron,  N.  Dak. 

The  observations  at  this  station  during  1903  have  been  made  un< 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 
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Discharge  meamiremetit*  nf  Knife  River  at  Broncho,  N.  Dak.,  in  1803, 


M»j  29 P.  E.  Weymonth  _ . 


July; i  D.E.Willard... 

JnljW E.F.  Chandler.. 

October  17 do 


helSCt. 


Mma  ilaily  gage  height,  in  feet,  of  Knife  River  at  Broncho.  JV.  Dak.,  for  1903. 


July.  ■  Aug.      Sept. 
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Rating  table  for  Knife  Riwr  at  Broncho,  X.  Dak, ,  from  January  1  to  Decmber 

.il%  1903. 


•     Gage 
height. 

DiHcharge. ' 
Seronti-feet. 

Gage 
height. 

Feet. 

Discharge.  ' 

■ 
Sernn(i-feet.\i 

Oage 
height. 

Discharge. 

i 

i     Gage 

|  height. 

i 
Discharge. 

1 

,      Fret. 

Feet. 

8tctmd~feet. 

!      Feet. 

Second  ffti. 

0  ° 

8 

1.0 

36 

1.8 

143 

!      2.6 

1         382  j 

.a 

9 

1.1 

44    ;; 

1.9 

165 

;    2-7 

4..,; 

.4 

11 

1.2 

53 

2.0 

190 

2.8 

458 

.5 

13 

1.3 

64 

2.1 

217 

•      2.9 

498 

!        .6 

16 

1.4 

76    , 

2.2. 

247 

{      8.0 

540 

.7 

20 

1.5 

90 

2.8 

278 

i 

.8 

24 

1.6 

105 

2.4 

811 

.9 

29 

1.7 

123 

2.5 

846 

i 

Table  not  accurate  below  1  foot  gage  height  on  account  of  low  velocity  of 
stream. 

Ertimatetl  monthly  discharge  of  Knife  Ri\rer  at  Broncho*  N.  Dak.,  for  1903. 


Discharge  in  second-feet. 


Month. 


Maximum.    Minimum. 


May  29-31 

June 

July 

August 

September 

October         ... 
November  1-14 


as 

64 

840 
311 


217 


13 
13 


64 
24 
16 
16 
13 
11 
9 


Mean. 


74 
30 
60 
46 
62 
12 
11 


Total  in 
acre-feet. 


440 
1.785 
3.689 
2. 838 
3,689 
788 
305 


LITTLE   MISSOURI    RIVER   AT  MEDORA,    N.  DAK. 

This  station  was  established  May  12,  1903,  by  F.  E.  Weymouth.    It 
is  located  at  the  Northern  Pacific  Railroad  bridge,  one- third  mile 
west  of  the  railroad  station  at  Medora,  X.  Dak.     The  standard  chain 
gage  is  located  on  the  lower  side  of  the  railroad  bridge  at  a  point  01 
feet  from  the  initial  point  for  soundings.     The  length  of  the  chain 
from  the  end  of  the  weight  to  the  marker  is  30.75  feet.     There  is  also 
a  1  by  0  inch  vertical  board  gage,  reading  from  1  to  9  feet,  nailed  to 
a  pile  in  the  river  about  200  feet  above  the  bridge.     The  gage  is  read 
once  each  day  by  W.  A.  Brubaker.     Discharge  measurements  are 
made  from  the  railroad  bridge  to  which  the  gage  is  attached.     The 
initial  point  for  soundings  is  the  left  end  of  the  guard  rail  on  the 
lower  side  of  the  bridge.     This  point  is  2.9  feet  west  of  the  east  face 
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£  -the  concrete  abutment.  The  guard  rail  is  marked  and  numbered 
^rory  10  feet  with  white  paint.  The  channel  is  straight  for  100  feet 
iJbove  the  station  and  for  300  feet  below.  The  right  bank  is  low  and 
overflows  at  very  high  stages.  The  left  bank  is  almost  perpendicular 
wad  has  a  height  of  30  feet  above  gage  datum.  There  is  but  one  chan- 
nel, broken  by  one  to  three  piers,  according  to  the  stage  of  the  river. 
Xbe  bed  of  the  stream  is  of  clav  and  sand  and  sometimes  scour*  from 
&  to  8  feet  during  floods.  At  ordinary  stages  the  bed  of  the  stream 
Changes  only  slightly.  About  November  1,  1903,  the  cross  section  at 
:  the  bridge  was  temporarily  changed  by  the  railroad  company  during 
I  "repairs  to  the  bridge,  continuing  several  months.  The  bench  mark  is 
»:  %iietop  of  the  southwest  corner  of  the  concrete  abutment  on  the  left 
■  lank.  Its  elevation  above  gage  datum  is  30.11  feet.  The  top  of  the 
-  gage  pulley  is  31.05  feet  above  gage  datum.  The  gage  datum  is  about 
,  2,330  feet  above  sea  level,  as  determined  by  hand  level  from  the  rail- 
road station  at  Medora,  N.  Dak. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 
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Discharge  measurements  of  Little  Missouri  River  at  Medora,  N.  Dak.,  in  190S. 


Date. 


April 24    ... 

May  13 

June  3 

June  17 

JulyS 

July  20 

September  5. 


Hydrographer. 


C.  C.  Babb 

F.  E.  Weymouth 

do ... 

J.  N.  Kerr 

F.  E.  Weymouth 

J.  N.  Kerr  _ 

E.  F.  Chandler . . 


Discharge. 


October  19 ! do 


Feet. 

Second-feet. 

2.45 

69 

3.75 

48 

4.80 

281 

4.00 

52 

7.37 

2,325 

4.20 

105 

6.15 

1,192 

3.80 

95 

Mean  daily  gage  height,  in  feet,  of  Little  Missouri  River  at  Medora.  N.  Dak.,  for 

1903. 


Day. 

May. 

June. 

5.10 
4.90 
4.80 
4.80 
4.90 
4.70 
4.60 
4.50 
4.40 
4.30 

July. 

5.00 
7.90 
7.90 
8.00 
8.80 
7.80 
6.50 
6.30 
6.80 
5.40 

Aug. 

7.70 
7.90 
8.00 
8.00 
8.70 
8.90 
8.70 
7.80 
6.70 
6.50 

Sept. 

10. 10 
8.70 
8.10 
7.20 
5.10 
5.40 
5.10 
5.00 
4.60 
4.50 

Oct. 

4.40 
4.20 
4.00 
4.00 
4.10 
4.30 
4.20 
4.00 
3.90 
4.00 

Nov. 

4.00 
4.10 
4.00 
4.00 
3.90 
3.90 
3.90 
4.00 
4.10 
4.00 

Dec. 

1.. 

(a) 

2. 

(a) 

3  .. 

(a) 

*.. 

(a) 

• 

(a) 

«... 

(«) 

7..                                                         1 

(«) 

8...                         i    ... 

(«) 

0  ....                        

(a) 

10 

68.90 

a  Frozen. 


&  Frozen;  height  of  water  surface  under  ice. 
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Mean  daily  gage  height,  in  feet,  of  Little  Mi*s*mri  River,  etc. — Continued. 


Day. 


'» Frozen. 


11 

'                1 

12 

3.70 

13 

3.60 

14 

3.81) 

15 

3.51) 

16 

'      4.00  1 

17 

8.80 

18 

,      4.10 

19 

I      4.20 

20 

3.90 

21 

5.00 

22 

7.90  | 

23 

7.70, 

24 

6.80  , 

25 

7.90  ! 

2K 

7.30 

27 

6.80  , 

2K 

6.10  ! 

29 

6.00 

ho 

6.00 

31 

5.40 

Juno. 

July.  1 

i 

Aug. 
ft. ») 

Sept. 
4.80 

Oct.   , 
4.10 

Nov. 
4.00 

D*o 

4.20 

5.21) 

<•) 

4.20 

5. 10  ' 

5.90 

5.60 

4.10 

4.(1) 

i.«n 

4.10 

5.00  : 

6.80 

5.60 

4.00 

3.90 

(«) 

4.00 

4.90  | 

6.70 

5.40 

3.90 

«4.10 

W 

4.00 

4.70  ' 

5.20 

5.20 

3.90 

*4.30 

(«) 

3.90 

4.60 

5.80 

5.80 

3.80  ' 

"4.20 

(«) 

3.90 

4.50 

6.20 

5.90 

3.80 

a4.» 

(«) 

3.90 

4.50 

6.40 

6.00 

3.80 

(«) 

(-) 

3.90 

4.40 

5.80 

6.90 

8.70 

w 

(«) 

3.80 

4.40 

6.80 

7.60 

3.70 

(«) 

fr&<0 

3.90 

4.30 

6.50 

7.40 

8.90 

(«) 

(«) 

4.30 

4.30 

6.40 

7.30 

3.90 

<■) 

(■) 

4.21) 

5.20  | 

6.80 

7.00 

8.80 

(«) 

(■) 

4.21) 

5.50 

5.90 

6.50 

8.70 

(-) 

(■) 

4.10 

5.40 

7.20 

5.30 

8.70 

<«» 

(«) 

5.70 

5.80 

7.50 

5.00 

8.60 

(«) 

(*) 

5.60 

5.90 

7.80 

5.00 

3.60 

w 

(«) 

5.50 

6.90 

7.90 

4.80 

3.80 

iv 

(«) 

5.4) 

5.70 

8.80 

4.60 

8.90 

(-) 

<■> 

5.20 

6.90 

8.70 

4.50 

4.00 

63.90 

(•) 

7.21) 

10.50 

3.80 



»&A 

''Frozen;  height  of  water  surface  under  ine. 


Hating  table  for  Little  Missouri  River  at  Medora,  X.  Dak.,  from  May  1  ?  to  Decent- 

l>er;i£.  liHKi. 


Gage 
height. 

Din-hargo. 
Sectmd-feet . 

Gage 
height. 

Feet. 

1 
DiHtrharge.  ! 

Gage 
height. 

Feet 

•      1 
Dincharge. 

Second -feet. 

Gage 
height. 

Feet. 

i 
Discharge. 

Fret. 

8econd-fert. 

Second-feet} 

3.4 

m 

4.8 

290 

6.2 

1 .  230 

8.2 

3.210    | 

3. 5 

39 

4.9 

338 

6.3 

1 .  320 

8.4 

3,480 

3.6 

43 

5.0 

390     • 

6.4 

1.410 

8.6 

3.660 

3.7 

48 

1       5. 1 

i 

444 

6.5 

1 ,  500 

8.S 

3,900    . 

3.8 

54 

1       5  * 

500 

6.6 

1 ,  590 

9.0 

4,140   ! 

3.9 

M 

1       5. 3 

560 

6.7 

1,680 

9.2 

4,880    i 

4.0 

71 

5. 4 

620 

6.8 

1.770 

9.4 

4,630   ' 

4.1 

84 

5.5 

690 

6.9 

1.860  <; 

9.6 

4,890 

4.2 

101 

5.6 

760 

7.0 

1 ,  960     ■ 

9.8 

5. 150 

4.3 

i           . 

122 

5.7 

H30 

t  •  -* 

2,160     | 

10.0 

5,420 

4.4 

147 

5.8 

900 

7.4 

2, 360 

10.2 

5.680 

4.5 

176 

5.9 

980 

7.6 

2. 560     ' 

10.4 

5,960 

4.6 

209 

6.0 

1.060 

7.M 

2. 770     . 

10.5 

6,100 

4.7 

247 

1 

6.1 

*__. 

1.140 

s.o 

2,990 

: 

■OTT.J 
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Ittimated monthly  discharge  of  IAtfle  Missouri  River  at  Mednra.N.  Dak. ,  for  /.9m.*. 


Month. 


Discharge  in  ncoond-feet. 
Maximum.    Minimum.        Mean. 


SbjlWH - 3.880 

June 880 

July 3, 900 

August 6, 100 

September '  5,550 

Ortnber 147 

•Winter  1-17 - ;  101 


89 
54 

122 

500 

176 

48 

61 


952 

287 

1,083 

2, 295 

1,242 

68 

76 


Total  in 
acre-f<*»t. 


37, 765 

14, 102 

66, 591 

141,114 

73, 904 

4,181 

2. 563 


LITTLE    MISSOURI   KIVER  AT  CAMP  CROOK,  S.  DAK. 

This  station  whs  established  September  2,  1903,  by  R.  F.  Walter, 
twhiUn\  by  W.  T.  CarjHMiter.  The  station  is  at  the  highway  bridge 
>n  the  road  from  Camp  Crook  to  Belle  Forehe,  about  one-half  mile 
mm  Camp  Crook.  The  gage  is  a  vertical  2  by  4  inch  pine  timber 
asteiMMl  to  the  first  pier  from  the  west  end  of  the  bridge,  on  the 
lownstream  side.  It  is  graduated  to  feet  and  tenths  with  bronze  fig- 
ifvs  marking  the  foot  marks.  The  gage  is  re*id  once  each  day  by 
inirge  A.  Lane.  Discharge  measurements  are  made  from  the  bridge 
fiwhieh  the  gage  is  attached.  The  initial  point  for  soundings  is  a 
>ra$s-hcaded  tack  surrounded  bv  four  similar  tacks  driven  into  the 
nd  i>ost  of  the  hand  rail  at  the  west  end  and  downstream  side  of  the 
>ridge.  The  channel  is  straight  for  300  feet  above  and  2(H)  feet  below 
be  station.  The  current  has  a  moderate  velocity.  The  right  bank  is 
iigh  and  not  subject  to  overflow.  The  left  bank  is  subject  to  overflow 
at  high  water.  Both  banks  are  sparsely  wooded.  The  l>ed  of  the 
*tream  is  covered  with  stones,  the  largest  of  which  are  about  1  foot  in 
•liameter.     The  water  flows  in  one  channel  at  medium  and  high  stages. 

Bench  mark  No.  1  is  a  large  spike  driven  into  a  blaze  on  a  tree  6 
inches  above  the  ground.  The  tree  is  at  the  side  of  the  road,  100  feet 
from  the  end  of  the  bridge  on  the  right  bank.  The  elevation  of  the 
*nch  mark  above  the  zero  of  the  gage  is  10.53  feet.  Bench  mark  No. 
•  i«  a  large  spike  driven  into  a  blaze  on  a  tree  about  <>  inches  above 
round.  The  tree  is  on  the  opposite  side  of  the  road  from  the  first 
ench  mark  and  is  175  feet  farther  downstream.  The  elevation  of 
ie  bench  mark  above  the  zero  of  the  gage  is  12. Hi)  feet.  The  drain- 
re  area  above  the  station  is  1,000  square  miles. 

The  observations  at  this  station  during  1003  have  been  made  under 
e  direction  of  R-  F.  Waiter,  district  engineer. 
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Discharge  measurements  of  Little  Missouri  Ritvr  at  Camp  Crook,  S.  Dak.,  in  l<w. 


Date.  Hydrographer. 

I 

I 
i 

September  2 '  W.T.  Carpenter 

November  11 F.  M.  Madden 


Gage 
height. 

1  Diflrharge. 

i 

Fret. 

,  Seoond-fert. 

1.90 

m 

.53 

I              36 

Mean  daily  gage  height,  in  feet,  of  Little  Missouri  River  at  Camp  Crook,  S.  Dak., 

for  1903. 


Day 


Sept.   Ot.    Nov.  Dec. 


Day. 


Svpt.   Oct.    Noy.;I>*. 


1. 

2. 

3. 

4 

5. 

6. 

i . 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


0.40  0.60        17 5.50 


2.00 
1.40 
1.10 
1.00 
.90 
2.90 
3.10 
2.20 
2.10 


0.70 


70 


2.20 
6.30 
9.  (10 
9.  <J0 
7.00 


.60 


i 


.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.60 
.50 
.60 
.50 
.60 
.60 


55 

70 


I    -» 


70 
70 
<0 
.70 
.70 
.675 
60 
.50 
.50 
.50 
.50 
.20 
(») 


,  1H 

19 

i' 

i  20 

,   21 

i'22 

23 
'  24 

'J25 
26 
27 
28 
29 
30 
31 


4.20 

3.20 

2.10 

1.50 

1.30 

1.20 

1.10 

1.10 

1.10 

1.10 

.80 

.80 

.80 


50 
45 
45 
45 

40 

40 


I 


40 


(«) 

l°» 

<«) 
.70 

C) 
(«) 
(«) 

(•) 
<<0 

(■> 

I") 
.70 

.70 

.65 


(01 

<■> 
l«> 
(•) 
(«) 

(•) 

(«) 
(.) 

(•) 
(•> 
«•» 

c'«) 


a  Frozen. 


CLEAR   CREEK   AT   BUFFALO,  WYO. 

This  station  was  established  October  24,  1902,  by  Jeremiah  Ahem. 
It  is  located  at  the  highway  bridge*  in  the  town  of  Buffalo,  Johnson 
County,  Wyo.     The  gage  is  a  plain  staff  graduated  to  feet  and  tenths, 
spiked  to  the  pier  at  the  northwest  end  of  the  bridge.     The  initial 
point,  for  soundings  is  on  the  left  bank.     Measurements  are  made  from 
the  bridge.     The  channel  is  straight  both  above  and  below  the  sta- 
tion.    Both  banks  are  high  and  rocky.     The  bed  of  the  stream  is  also 
rocky.     The  gage  is  read  daily  by  l\  A.  Gatchell.     The  bench  mark 
is  lT.  S.  Cr.  S.  B.  M.  at  the  court-house,  marked  "SIIER4G35."     Its  ele- 
vation is  4,035.o:W  feet  abov  sea  level.     The  elevation  of  the  gage  as 
determined  from  I  his  bench  mark  is  4,005.700  feet. 

Tlie  observations  at  this  station  during  Whv.]  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 
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rge  measurements  of  Clear  Creek  at  Buffalo,  Wyo.,  in  1903. 


be. 


Hydrographer. 


R.  Q.  Schnitger 
do 


.do 

do 

do 

.do 

.do 

do 

do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

1.00 

S3 

1.00 

56 

1.10 

74 

1.72 

185 

1.55 

155 

1.35 

115 

1.90 

267 

2.20 

399 

1.71 

208 

2.60 

491 

2.30 

419 

2.25 

432 

1.80 

176 

1.10 

55 

1 .53 

131 

1.20 

64 

1.05 

50 

1.10 

71 

eight 

,  iyi  feet,  ( 

>/  CI 

Apr. 
0.80 

ear  C 
May. 

1.00 

'reek 

at  Bi 

tffah 
Aug. 

>.  Wyo.,for  1903. 

Jan.  I  Feb. 

Mar. 
0.90 

June. 

July. 

Sept. 
1.01 

Oct. 
1.35 

Nov. 
1.08 

Dec. 

1.50  |  1.00 

1.80 

1.90 

1.90 

1.10 

1.40     1.00 

.90 

.85 

1.00 

2.00     1.85 

1.75 

1.01 

1.30 

1.06 

1.20 

1.00     1.50 

.80 

.90 

1.00 

2.55     1.00 

1.45 

1.00 

1.30 

1.04 

1.30 

.90     1.80. 

.75 

.85 

1.00 

2.55     1.55 

1.45 

1.00 

1.30 

1.02 

1.80 

.80  '  1.50 

.75 

.80 

1.10 

2.60     1.50 

1.25 

1.00 

1.25 

1.00 

1.50 

.80     1.06 

.80 

.75 

1.10 

2.67      1.45 

1.10 

1.00 

1.25 

1.00 

1.40 

.70 

1.00 

.80 

.80 

1.00 

2.67     1.V0 

1.10 

1.00 

1.22 

1.00 

1.30 

.90 

1.00 

.80 

.85 

1.05 

2.45     1.50 

1.10 

1.00 

1.20 

1.00 

1.00 

.80 

1.00 

.90 

.95 

1.10 

2.15     1.50 

1.10 

1.00 

1.20 

1.01 

1. 00 

1.80 

1.20 

.90 

.90 

1.10 

1.95     1.45 

1.07 

1.00 

1.20 

1.02 

1.00 

j  1.50 

1.20 

.80 

.95 

1.20 

1.80     1.40 

1.40 

1.05 

1.20 

1.02 

1.00 

1.20 

1.40 

.75 

.90 

1,30 

1.85     1.50 

1.25 

1.10 

1.20 

1.03 

1.00 

1.00 

1.20 

.80 

.85 

1.40 

2.25     1.45 

1.10 

1.10 

1.20 

1.04 

1.20 

1.00 

1.00 

.80 

.90 

1.50 

2.05     1.40 

1.10 

1.15 

1.20 

1.05 

1.90 

'    .80 

1.00 

.80 

.90 

1.00 

2.00     1.35 

1.05 

1.15 

1.10 

1.05 

1.80 

.80 

I 

1.00 

.80 

.90 

l.To 

2.75     1.35 

1.05 

1.13 

1.10 

1.05 

1.70 

.80 

.80 

.90 

.98 

1.00 

2. 95      1 .  37 

1.04 

1.17 

1.10 

1.50 

1.60 

.80 

.80 

1.00 

1.10 

1.80 

2.95     1.70 

1.02 

1.35 

1.10 

1.50 

1.50 

.80 

.80 

1.10 

1.05 

1.90 

2.65     1.45 

1.00 

1.40 

1.10 

1.60 

1.50 

.80 

.80 

1.20 

1.00 

1.70 

2.45     1.40 

1.00 

1.40 

1.10 

1.80 

1.50 

.85 

1.00 

1.00 

1.00 

1.60 

2.50     1.30 

1.00 

1.30 

1.10 

2.00 

1.40 

.80 

1.00 

1.00 

1.00 

1 .  50 

2. 30     1 .  35 

1.00 

1.40 

1.10 

2.00 

1.30 

.75 

1.00 

1.00 

.90 

1.50 

2.20     1.40 

1.00 

1.46 

1.10 

1.50 

1.20 

.70 

.90 

.90 

.95 

1.50 

2.05 

1.35 

1.04 

1.46 

1.10 

1.00 

1.20 

STREAM   MEASUREMENTS    IN   1903,   PART   in. 
Mean  daily  gag/ -height,  in  feet,  of  Clear  Creek,  ete.— Continued, 
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Rating  table  for  Clear  CreeM  at  Buffalo,  Wyo.,  from  January  1  to  December  3 1,1 


Onge 

height. 

DiHt'.btrgf. 

Que 

height 

Discharge. 

Gage 
height. 

Diacharge. 

begat. 

Dtecbarr 

*Wf. 

s,r.m,l-frrt. 

rWI. 

Hmmtl-frrt. 

Ftrt. 

Xrmnn-fett. 

Feel. 

*™d/B 

0.7 

6 

1.3 

H 

1.9 

265 

3.5 

535 

.8 

IS 

1.4 

116 

3.0 

son 

3.6 

585 

.A 

30 

l.S 

136 

3.1 

345 

S.T 

ass 

1.1) 

4ft 

1.0 

160 

3.3 

390 

2.8 

m 

1.1 

63 

l.T 

100 

3.3 

435 

2.9 

783 

1.3 

Ml 

1.8 

~ 

3.4 

- 

3.0 

7S.1 

This  table  ia  only  an  approximate  estimate  of  the  discharge  of  Clear  Creek, 
ilata  ai*  so  inconsistent  that  the  exact  discharges  can  not  he  obtained. 

Extimateil  monthly  discharge  of  Cltnr  Creek  at  Buffalo,  Wyu.,  fur  1903. 

[Drainage am,  ltBnqu»r»  wiles.) 


January  

February  

May 

July 

August 

September 

October 

November 

December 

The  year 


Discharge 

■  — -«■ 

laBi|mam 

Mi 

,„„„. 

Meau. 

22.r> 

6 

40 

225 

18 

58 

80 

13 

30  . 

62 

12 

ai  i 

1            365 

4ft 

116  ' 

'           760 

335 

423 

385 

03 

184 

365 

4(1 

73 

I  Second  feet 

|"'jr"'i» 


4.489  I 

.619 

4.689 

.653  ■ 

4,489 

.619    : 

4,039 

.703 

(1,333 

.874  i      1 

74.933 

1 

.879  '    11 

! 
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PINEY   CREEK  AT  KEARNEY,  WYO. 

itation  was  established  September  6, 1902,  by  Jeremiah  Ahern. 

sited  at  the  highway  bridge  at  Kearney,  Johnson  County,  Wyo., 

3  on  the  stage  route  between  Sheridan  and  Buffalo,  24  miles 

heridan.     The  gage  is  a  vertical  staff  graduated  to  feet  and 

ind  spiked  to  the  abutment  of  the  bridge.     It  is  read  daily  by 

ioyce.     The  initial  point  for  soundings  is  on  the  right  bank. 

rge  measurements  are  made  from  the  bridge.     The  channel  is 

b  for  600  feet  above  and  200  feet  below  the  station.     The  left 

high  and  liable  to  overflow  at  extreme  high  water.     The  right 

high  and  does  not  overflow.     The  bed  of  the  stream  is  com- 

}f  gravel.     The  bench  mark  is  the  U.  S.  G.  S.  bench  mark  at 

ranch,  about  600  feet  from  the  gage.     It  is  marked  "  SHER 

Its  elevation  is  4,661.767  feet  above  sea  level.     The  elevation 

ero  of  the  gage  as  referred  to  this  bench  mark  is  4,645.963  feet. 

)t>servations  at  this  station  during  1903  have  been  made  under 

M?tion  of  A.  J.  Parshall,  district  hydrographer. 

ischarye  measurements  of  Piney  Creek  at  Kearney,  Wyo.,  in  1908. 


Date. 


Hydrographer. 


R.  G.  Schnitger 
do 


Gage 
height. 


Discharge. 


.do 
.do 
-do 
.do 
.do 
.do 
.do 

do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


'et. 

Second-feet. 

1.85 

69 

2.00 

86 

2.15 

127 

2.20 

156 

2.58 

336 

2.62 

385 

2.42 

273 

2.71 

398 

2.81 

533 

3.00 

818 

2.53 

848 

2.60 

412 

2.80 

593 

2.70 

521 

2.76 

545 

2.58 

434 

2.50 

378 

2.45 

329 

2.32 

270 

2.40 

308 

2.20 

182 

2.00 

132 

1.90 

105 

1.80 

80 

1.95 
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Diseliarge  measurements  of  Piney  Creek  at  Kearney,  Wyo.,  in  190.,— Cont 


Date. 


Hydrographer. 


Gage 

height.     ' 


August  1 

August  3 

August  4 I do 

AugustH do 


R.  G.  Schnitger 
..     do 


August  10. 
August  1 1 
August  12. 
August  17 
August  19 
August  20. 
August  24 


do 
do 
do 
do 
do 
do 
do 


August  20 ... . ...       do 

August  27 , do 


vt. 

Srrohd 

2.20  ! 

1.92  | 

1.80  ' 

1.80  ! 

1.&5 

i 

1.75 

1.70 

i 

1.40  1 

1.40  j 

1.42  i 

1.60 

1.46  1 

1.86 

Mean  daily  gage  height,  in  feet,  of  Piney  Creek  at  Kearney,  Wyo.,for  190$. 


Day. 


Apr. 


1 

1 

2 

3 

4 

5 

6 

*• 

8 

9 

10 

11 

12 

13                   

14 

15 

16 

17 ... 

18 

19 

l.K) 

20 

1.88 

21 

1.85 

22 

1.90 

23 

1.91 

24 

1.92 

25 

1.97 

26 

2.60 

27 

2.;*) 

28 

29.     

» 

81 

1.98 
1.95 
1.98 

May.     June.  \  July.  ■  Aug. 


Sept.      Oct.    |  Nov.  ,  Dec. 


I 


1.96 
1.95 
1.97 
1.H5 
2. 10 
2.«0 
2. 15 
2.18 
2.20 
2. 15 
2.22 
2.20 
2.30 
2.52 
2.50 
255 
2.70 
2.62 
2.55. 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.42 
2.40 
2.40 
2.50 
2.50 


2.70 
2.71 
2.83 
2.90 
2.90 
2.83 
2.80 
2.87 
2.80 
2.55 
2.49 
2.56 
2.67 
2.62 
3.00 
2.92 
2.85 

2.a5 

2.  «> 
2.77 
2.85 
2.67 
2.57 
2.53 
2.45 
2.40 
2. -10 
2.47 
2.48 
2.46 


2.:*) 

2.30 

2.23 

2.17 

2.10 

2.12 

2.42 

2.20 

2.10 

2.03 

2.02  | 

2.02  ; 

2.01  ' 

2.04 

2.06 

2.02 

2.02 

2.18 

2.04 

1.98 

1.93 

1.94 

1.97 

1.98 

1.94 

1.75 

1.84 

1.84 

1  88 

1.96 

2.01 


I 


2.15 

1.98 

1.92  j 

1.86 

1.90 

1.89 

1.86 

1.85 

1.82 

1.80 

1.76 

1.70 

1.65 

1.61 

1.57 

1.50 

1.45 

1.41 

1.40 

1.40 

1.45 

1.53 

1  61 

1.62 

1.60 

1.60 

1.82 

1.67 

1.62 

1.59 

1.56 


1.55 
1.55 
1.55 
1.55  ! 

1.50  | 

1.51  | 
1.49  ! 
1.49 
1.47 
1.45 
1.53 
1.55 
1.55 
l.K* 
1.50 
1.48 
1.46 
1.47 
1.47 
1.48 
1.46 
1.46 
1.45 
1.45 
1.45 
1.48 
1.47 
1.85 
1.85 
1.85 


i-  i 


1.85 
1.86 
1.90 
1.92 
1.90 
1.90 
1.87 
1.88 
1.86 
1.85 
1.83 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.76 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.66 


1.65 

1.61 

1.59 

1.60 

1.60 

1.60 

1.60 

1.60 

1.67 

1.62 

1.72 

1.67 

1.80 

J. 82 

1.85 

(«) 

(«) 

<«) 

(«) 

(«) 

(«) 

(«) 

1.60 

1.65 

1.65 

1.63 

1.60 

1.60 

1.60 

1.62 


Ltf 

1.* 

1.* 

10 

MP 

1.* 

1.* 

IB 

\m 

1.* 

l.fr 

1.* 

im 

i> 

i.ft 

i.» 

1.0 
1.0 
1.0 
1.0 
1.0 

i.* 

1.0 

L* 

1.SP 

1.50 

1.50 

1.50 

1.50 

1.50 

1.80 


« Ice. 


*-^OYT.] 
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*■* bating  table  for  Piney  Creek  at  Kearney,  Wyo.,from  April  19  to  June  15,  1903. 


Gage 

height. 

1 

:  Discharge. 

i 

Gage 
height. 

i 

Discharge. 

Gage 
height. 

Discharge. 

!     Gage 
height. 

Feet. 

Discharge. 

Feet. 

i 

\  Second-feet. 

! 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

1.8 

!           61 

2.2 

151 

2.6 

358 

3.0 

818 

1.9 

1            71 

|      2.3 

193 

2.7 

430     ; 

2.0 

90 

2.4 

242 

2.8 

523 

1 

2.1 

1          117 

2.5 

297 

2.9 

i 

i 

651 

t 

# 

Hating  table  for  Piney  Creek  at  Kearney,  Wyo..  from  June  16  to  JJecemoer  SI, 

1903. 


hdSEt.     I>«**«we.      £&\     Discharge.        ^g^     Discharge 


Ffft.  ,  Second-feet . 

1.4  j  36 

1.5  !  41 

1.6  |  48 

1.7  I  60 


Feet. 
1.8 

1.9 
2.0 
2.1 


Second-feet,  i 

Feet. 

78    ! 

2.2 

101 

2.3 

130 

2.4 

166 

2.5 

heig 


SEt.   '  Wwharge. 


Second-feet. 

Feet. 

208 

2.6 

256 

2.7 

311 

2.8 

373 

2.9 

Second-feet. 

441 
514 
594 
685 


Estimated  monthly  discharge  of  Piney  Creek  at  Kearney,  Wyo.,  for  1903. 


Month. 


April  19-30. 

May 

June 

July 

August 

September  . 

October 

November  a 
December . . 


Discharge  in  second- feet. 


Maximum. 


358 

430 

818 

311 

186 

89 

101 

89 

54 


Minimum. 


61 
76 
311 
69 
36 
38 
54 
48 
41 


Mean. 


108 

228 

488 

152 

66 

46 

76 

57 

44 


Total  in 
acre-feet. 


2,571 
14,019 
29. 038 
9,346 
4, 058 
2,737 
4,673 
3,392 
2,705 


a  River  frozen  November  16-27,  and  discharge  estimated. 


CRUEZ  DITCH   NEAR  STORY,  WYO.     . 

This  station  was  established  May  10,  1903.  by  R.  G.  Schnitger.  It 
is  located  in  the  flume  constructed  to  divert  the  water  from  Piney 
Creek  into  Prairie  Dog  Valley.  Is  about  1  mile  north  of  the  post- 
office  at  Story,  Wyo.     The  gage  is  a  vertical  2-foot  rod.     It  is  read 
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once  each  day  by  Miss  Stella  Sanders.  Discharge  measurements  in 
made  by  wading.  The  channel  is  straight  for  400  feet  below  theater 
tion,  at.  which  point  it  enters  a  small  tunnel,  and  is  straight  also  for 
100  feet  above  the  station.  There  is  never  enough  water  turned  into 
the  ditch  to  cause  it  to  overflow  its  banks.  The  bed  of  the  stream ■ 
sandy  and  to  a  small  extent  is  covered  with  vegetation.  The  bend 
mark  is  a  notch  cut  in  the  flume  at  the  2-foot  mark  on  the  gage  rod. 
The  observations  at  this  station  during  liKKJ  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

IHschaiye  mcoHnrcmcHts  of  ( 'rucz  ditch  near  Story,  Wyo.,  in  HKti. 


Dato. 


Hyrirotrraphor. 


Jiiim*  25 
.Inly  2.    .. 
.Tune  7    . 
July  II   . 
Julv2r> 

August  2. 

AtlgUKt  13 

August  20 
August  9. 
June  14 


R.U.Hc'hnitKtT 

do      .       . 
do  ..    .. 

do 
...     do.     .  ... 

do 

.do  .  . 

do     

do 

do  ...    . 


"X.     :  «■*"■* 


height 


Fleet.  NeamdfriL 


1.30 

51 

.80 

* 

.35  j 

tt 

.65  * 

i 

ft 

.40  i 

45 

.40  1 

45 

.35  i 

i 

30 

.32  i 

19 

.40 

42 

1.30 

97 

Mean  doily  yayc  hcitjht,  in  fret,  of  Crucz  ditch  ncor  Story,  Wyo..  for  l&ti. 


Day.  Juno.  July.  Auk. 

1 1.25  0.80 

2 1.30  .no 

8 »">  .»> 

4 {Ml  .f|| 

5 o.:*>     .mi  .no 

« f>0       .so  .tin 

7 ■    .:«      .ho  .«) 

h .35     .m  .«> 

0 70       .40  .40 

10 i    .70       .50  ;     .50 

11 1.10       .HO  .50 

i 


Dtp 

* 

>*.          Juno. 

July 

12 

1.10 

0.40 

13 

1.20 

.tfl 

14    .... 

1.20 

.50 

15 

1.40 

.50 

Hi 

LSI 

.511 

17 

.       ..    1.20 

•  m 

IS  ... 

1.15 

.50 

li» 

1.40 

.50 

20 

1.40 

.50 

21 

no 

.50 

22 

1.30 

.co 

Aii*.  Day.         June  July.  Aug. 

...  ._..._•     .    '.     .! 

0.50     23 1.30  '  O.flO  '  O.40 

.35    24 Lao     .50  .# 

.35      25 1.05       .40  .* 

.51)      2« 1.15       .45  '  * 

.«»      27 1.10       .441'  •* 

.35      28 1.30       .40  S 

.30      25) 1.20       .40  •* 

.30    30 1.25     .50  .# 

.40  31 55'  .4 

.701  •      ;      ; 

.40  :      i 

i  ! 


PRAIRIE   IKHi    DITCH   NEAR   STORY,  WYO. 


This  station  was  established  May  10,1  !M)3,  by  R.  G.  Schnitger.  1 
is  located  at  the  point  where  the  ditch  cuts  through  the  divide  betwee 
Piney  and  Prairie  Dog  creeks.     The  gage  is  a  2-foot  vertical  rod.     ] 
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onee  each  day  by  Miss  Stella  Sanders.     Discharge  measure- 
re  made  by  wading. 

hannel  is  straight  for  100  feet  above  and  600  feet  below  the 
Both  banks  are  high  and  rocky.  The  bed  of  the  stream  is  of 
nd  sand  without  vegetation  and  is  shifting.  The  bench  mark 
sh  cut  in  the  pier  at  the  2-foot  mark  at  the  top  of  the  gage  rod. 
bservations  at  this  station  during  1903  have  been  made  under 
ction  of  A.  J.  Parshall,  district  hydrographer. 

targe  measurements  of  Prairie  Dog  ditch  near  Story,  Wyo.%  in  1908. 


Date. 

Hydrographer . 

'       Gage 
height. 

Feet. 

i.a«5 

2.80 
2.40 
2.76 
2.10 
1.90 
1.40 
1.70 
1.60 
1.75 
1.85 
1.75 

Discharge. 

R. 

G.  S 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

chnitger  _ 

-. 

Second-feet. 

87 

148 

145 

124 

110 
90 

39 

57 

.... 

48 

69 

3 

53 

0 

44 

ly  gage  height ;  in  feet %  of  Prairie  Dog  ditch  near  Story \  Wyo..for  1903. 


'  May.  ; 

i 

June. 

0.80 
.85 
1.25 
2.05 
2.05 
1.25 
2.70 
1.00 
1.00 
1.00 
1.70 
1.70 
1.70 
1.05 
1.70 
3.00 

July. 

Aug. 

I 

1.00 

1.40 

Day. 

17 

18 

May. 

0.70 
.30 
.20 
.40 
.40 
.45 
.50 
.55 
.55 
.40 
.70 
.70 
.K5 
.05 
.90 

June. 

2.80 
3.00 
3.55 
3.55 
3.55 
1.50 

1.00 

1.50 
1.20 
1.05 
1.05 
3.25 
3. 25 
3.20 

July. 

3.00 
3.50 
3.20 
3.00 
3.00 
2.30 
2.30 
2.20 
2.00 
1.70 
2.00 
1.75 
1.40 
1.40 
1.45 

Aug. 

3.11 
3.01 
8.00 
2.95 
2.90 
2.75 
3.05 
2.811 
2.80 
3.00 
3.00 
2.20 
2.30 
2.30 
3.40 
3.40 

0.80 

"| 1 

.90 

i       i 

1.35      1» 

.80 

...i . 

1.00  I 

20 

.90 

i 

1.30 

21 

1.20 

!          i 

1.20   :  22 

1.20  j   23. 

1.30 

"i ' 

1.20 

i 

1.00  ' 

24 

.90 

..  .i 

1.75 

25 

.80 

i 

1.10 

2K 

.80 

1.10     27    

1.10     28 

1.85      29     

1.30 

— 

1.50 

1 

1.20 

i      0.75 
.95 
.90 

.95 

.80 

.80 

i 

30 

1.20 

31 

1.25 

•  <x 

A 
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TONGUE   RIVER  AT  DAYTON,  WYO. 

This  station  was  established  May  3,  1903,  by  R.  G.  Schnitger. 
is  located  at  the  bridge  20  miles  west  of  Sheridan,  Wyo.,  at  Dayt 
The  gage  is  read  twice  each  day  by  T.  S.  Wilson,  the  postmastei 
Dayton.  The  gage  is  a  vertical  2  by  6  inch  timber  9  feet  lo 
nailed  to  the  bridge  pier.  Discharge  measurements  are  made  fi 
the  bridge  to  which  the  gage  is  attached  or  by  wading.  The  chan 
is  slightly  curved  above  the  station  and  straight  below  it.  B 
banks  are  low  and  rocky  and  are  liable  to  overflow.  There  iss( 
brush  along  the  right  bank.  The  bed  of  the  stream  is  rocky  ; 
covered  with  bowlders.  There  are  two  channels  at  low  water, 
bench  mark  is  a  large  spike  in  the  bridge  floor  opposite  the  7-1 
mark  on  the  gage  rod.  Its  elevation  is  7  feet  above  the  zero  of 
gage. 

The  observations  at  this  station  during  1903  have  been  made  ur 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  measurements  of  Tongue  River  at  Dayton,  Wyo.,  in  1903. 


Date. 


May  2 

May  12 

May  25 do 

May  31 do 

June  9 ! do 

June   16 do 


Hydrographer. 


R.  G.  Schnitger 
...do 


June  27 do 

July  5 do 

July  11 do 

July  30 ! do 

August  7 | do 

August  15 ' do 

August  22 ' do 

August  30 ! do 


GaR© 
height. 


Feet. 
1.60 
1.95 
2.31 
2.60 
2.91 
2.95 
2.50 
2.71 
1.91 
1.40 
1.20 
1.47 
1.58 
1.20 


Dischi 


Secvni 
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fatly  gage  height,  in  feet,  of  Tongue  River  at  Dayton,  Wyo.^for  190.1. 


Day. 


May. 


1.00 
1.70 
1.70 
1.70 
1.75 
1. 85 
1.85 
1.90 
1.95 
1.90 
1.90 
1.95 
2.05 
2.80 
2.95 
2.90 
2.75 
2.65 
2.70 
2.45 
2.40 
2.55 
2.40 
2.30 
2.a5 
2.35 
2.30 
2.35 
2.50 
2.65 
2.75 


June. 


2.85 
2.85 
2.90 
2.90 
3.00 
3.05 
3.05 
3.00 
2.95 
2.97 
3.00 
2.97 
2.97 
3.00 
2.92 
2.97 
2.62 
2.75 
2.87 
2.75 
2.74 
2.77 
2.75 
2.70 
2.65 
2.65 
2.65 
2.60 
2.70 
2.65 


2.65 
2.70 
2.65 
2.65 
2.65 
2.55 
2.45 
2.25 
2.10 
2.05 
2.05 
2.00 
2.05 
2.00 
2.00 
1.95 
1.90 
1.95 
1.95 
1.90 
1.80 
1.80 
1.70 
1.70 
1.60 
1.55 
1.60 
1.40 
1.40 
1.40 
1.65 


1.75 
1.65 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.45 
1.43 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.38 
1.50 
1.50 
1.47 
1.43 
1.40 


Sept. 

1.40 
1.40 
1.40 
1.40 
1.40 
1.37 
1.35 
1.35 
1.35 
1.85 
1.35 
1.40 
1.40 
1.40 
1.42 
1.45 
1.50 
1.50 
1.50 
1.45 
1.45 
1.45 
1.40 
1.40 
1.40 
1.40 
1.35 
1.35 
1.35 
1.35 


Oct. 


1.40 
1.40 
1.40 
1.65 
1.60 
1.50 
1.50 
1.50 
1.50 
1.60 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.38 
1.35 
1.85 
1.85 
1.85 
1.85 
1.35 
1.35 
1.35 
1.85 
1.32 
1.30 
1.30 


i 


SHOSHONE   RIVER  NEAR  CODY,  WYO. 

station  was  established  April  2G,  1902,  by  A.  J.  Parshall.  It 
sd  at  the  wagon  bridge  1  mile  northwest  of  Cody,  Wyo.  The 
a  plain  staff  graduated  to  half  tenths  and  is  fastened  to  the 
from  which  discharge  measurements  are  made.  The  initial 
>r  soundings  is  on  the  left  bank.  The  channel  is  straight  both 
,nd  below  the  station.  The  current  is  swift.  The  right  bank 
,nd  subject  to  overflow.  The  left  bank  is  high  and  does  not 
*?.  The  bed  of  the  stream  is  gravel  and  rock.  The  bench  mark 
b  in  the  bridge  sleeper  1.15  feet  above  the  12-foot  mark  on  the 
It  is  indicated  by  a  cross.  The  observer  is  W.  J.  Kissick,  who 
le  gage  twice  daily. 

observations  at  this  station  during  1903  have  been  made  under 
action  of  A.  J.  Parshall,  district  hydrographer. 
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Discharge  measurements  of  Shoshone  River  near  Cody,  Wyv.,  in  1903. 


March  30.. 
April  21 ... . 
April  35.... 

May  19 

May  20 

June  8 

June  11 

June  16 

Jnne  17  

June  18 

Jane 34  . . . 

July  14 

JnlylS 

Jnly35 

October  St.. 


Hydrographer. 


A.J.Parehall.. 


Owe 

height. 


Jeremiah  A  horn   . 


Jeremiah  Ahearn. . 


1.95 

3.41 
8.00 

8.20 
8.00 
4.70 


8.10 
6.20 
5.10 
4.70 
4.50 
4.25 
2.20 


Mean  daily  gage  height,  in  feet,  of  Shoshone  River  near  Cody,  Wyo.,for  JSOL 
July.  Aug.  Sept.   Oct.   Wot  J  I 


JU. 

Feb. 

Mar.!  Apr.  1 

8  IK 



STOMS.W 

Hi. 

*00 

*.rt>'  £.#0  1 

a  10 

loo 

SW-  2.S0 

1  Oh 

i.«fi    i  no  i  i.u 

1  if,     I«I|2.50 

i  A',   a  no  .  i.w 

2: 

*...   tno'tsn 

2  11. 

;'  in     1  90  '  t.  m 

BOS 

its 

1  00     2.B0 

rltaw. 


.  ■>■      titt     ;«'     s.SS     8.  JO 


■INI 

.,,, 

2.KI 

o.Ul 

Mfi 

HOI 

i  in 

a.  on 

t«i 

53 

.'.i 

-",  4" 

(In 

:•>  V. 

TO 

6.  no 

JI0 

i  25 

SI 

i  in 

ill) 

.  m 

* 

r.  ,.. 

VI 

*    Ml 

40 

i :» 

i   IS 

4ft 

1  Til 

i  IV, 

to 

*.*> 

MR     1  *.     I  Ifi    t,H 


(.16   S.S0,  *.!»  .  a. 

/*.(*)  ' J  1.80  | t. 


fl.10 

i.nt 

s,  on 

l.S  I  8,  CO 

A.  HI 

4. to  I  sim 

:.  Ml 

i  v.     S  id 

:,  a 

t  *     3.76 

Jim 

1  Ko 

..  „ 

S.40 

4.«1 

ltd 

4.  CO 

HOD 

JS.JS 

(.fill 

IAS 

S.B5 

8.75 

1.9S 

6.  BO 

ton 

tm 

K.fiO 

a.  «n 

t.tli 

«.a 

t.OB 

ISO 

rrr.] 
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xting  table  for  Shoshone  River  near  Cody,  Wyo.,  from  January  1  to  December 

31, 1903. 


b2g?t.  I  ««*«■•. 


Fert.     '  Second-feet. 


1.3  ' 

1.4-  J 

1.5  ! 

1.6 

1.7  | 

1.8 

1.9 

2.0 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 


50 
70 
95 
125 
160 
200 
245 
295 
355 
425 
500 
575 
655 
740 


height. 


Feet. 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
8.8 
3.9 
4.0 


Discharge. 


Second-feet. 
830 
925 
1,020 
1,120 
1,225 
1,335 
1,450 
1,575 
1,710 
1,850 
1,990 
2, 180 
2,C80 
2,440 


Ga*re 
leitrht. 


heig 


Feet. 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 


Discharge. 


Second-feet. 
2,610 
2,800 
3,000 
3,210 
3,420 
3,650 
3,900 
4,170 
4,440 
4,730 
5,040 
5,370 
5,710 
6,070 


Gage 
leignt. 


heig 


Feet. 
5.5 
5.6 
5.7 
5.8 
5.9 
6.0 
6.1 
6.2 
6.3 
6.4 
6.5 


Discharge. 


Second-feet, 
6,440 
6,810 
7,180 
7,550 
7,920 
8,290 
8,660 
9,030 
9,400 
9,770 
10,140 


Estimated  monthly  discharge  of  Shoshone  River  near  Cody,  Wyo. ,  for  1903. 


Month. 


*niiary 

pebraary 

larch 

Lpril 

lay * 

one 

nly 

ugnst _ 

Bptember 

ctober 

'ovember 

tecember 

The  year 


Discharge  in  second-feet. 


Maximum. 

885 

295 

925 

2,360 

2,900 

10,140 

6,060 

2,280 

355 

1,070 

875 

830 

10, 140 


Minimum. 


Mean. 


270 

303 

245 

283 

245 

335 

295 

847 

875 

1,558 

3,420 

6.819 

2,060 

3, 562 

575 

1,565 

60 

231 

295 

577 

270 

499 

95 


60 


437 


Total  in 
acre-feet. 


18, 631 
15,717 
20, 598 
50. 400 
95, 798 
405, 759 
219,019 
96,228 
13, 745 
35, 478 
29, 693 
26.870 


1,418  ,  1,027.936 


SHOSHONE  RIVER   (SOUTH  FORK)   AT  MARQUETTE,  WYO. 

This  station  was  established  by  A.  J.  Parshall  April  26,  1903.  It 
i  located  at  the  county  bridge  at  Marquette,  Wyo.,  15  miles  west  of 
ody,  Wyo.     The  gage  is  a  vertical  timber  set  in  the  stream  an** 
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[so.*] 


braced  to  the  bridge.  It  is  read  twice  each  day  by  E.  C.  Pa] 
Discharge  measurements  are  made  from  the  bridge  to  which  the 
is  attached.  The  initial  point  for  soundings  is  taken  at  either /bank)] 
depending  upon  the  depth  of  the  water.  The  channel  is  straight 
150  feet  above  and  200  feet  below  the  station.  The  current  velocity 
is  swift.  Both  banks  are  low  and  rocky  and  will  overflow  until  ttoj 
water  reaches  the  bridge  abutments.  The  bed  of  the  stream  is  rocky.] 
The  bench  mark  is  the  lower  surface  of  the  iron  plate  at  the  bottoa] 
of  the  bridge  stringer  at  the  gage  rod.  Its  elevation  is  10.6  feet  abow] 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under | 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  measurement*  of  South  Fork  of  Shoshone  River  at  Marquette,  Wffc, 

in  IMS. 


Date. 


Hydrographer. 


G*ge 
height 


height. 


June4 !  P.  M.  Churchill 

June  17 A.  J.  Parshall . . 

June  25 do    .     

October  27 P.  M.  Churchill 

April  20 A.J.  Parshall 

May  20 do      

July  15  . . .  do  _ 

July  26  do 


Fett. 
2.30 
8.40 
2.50 
.30 
1.10 
.95 
2.30 
1.80 


Discharge 

Sectmd-fttL 
l,5fl 

i 

2,740 
1.44 
165 
534 

1.19* 
857 


Mean  daily  gage  height,  in  feet,  of  South  Fork  of  Shoshone  River  at  Marquette, 

Wyo.i  for  VJU.i. 


Day. 


Apr. 


1 

2 

3 ...  .             

4 

« 

1    

8 

9 

10 

11 

12 

14 

15 j 

i« ! 

17 1 

w ! 

May. 

June. 

1 

j  July. 

i 

;  Aug. 

i 

!  Sept. 

Oct. 

1  Not. 

0.65 

2.40 

3.30 

!      1.60 

0.60 

0.75 

0.0 

.65 

2.55 

2.65 

i      1.55 

.50 

.70 

.s> 

.B0 

2.05 

1.95 

■      1.40 

i        .50 

.70 

JO 

.70 

2.45 

I      2.05 

|      1.40 

.50 

.70 

'         .50 

.75 

2.65 

'      2.00 

1      1.40 

.50 

.70 

.50 

.80 

2.55 

2. 10 

!      1.35 

.75 

.70 

.50 

.05 

2.70 

I      2.80 

I      1.25 

.70 

.70 

.50 

1.05 

2.90 

!      2.00 

!      1.15 

.70 

.70 

.50 

.95 

2.70 

1      2.05 

'      1.05 

.70 

.70 

.50 

.80 

2.25 

!      2.15 

'      1.00 

.70 

.70 

.50 

.85 

2.40 

1      2.00 

1.00 

.80 

.70 

..* 

.85 

2.75 

2.40 

i      1.00 

.90 

.70 

U 

1.15 

2.75 

2.40 

1.00 

.90 

.70 

.51 

1.85 

2.85 

2.50 

1.00 

.90 

.70 

.5(1 

1.90 

3.15 

2.05 

.95 

.90 

.70 

.K 

2.00 

3.45 

1.95 

.90 

.90  ' 

.70 

.Si 

1.70 

3.65 

1.95 

.90 

.80  ! 

.70 

.» 

1.10 

8.50 

1.90 

.80 

.80  i 

.60 

.61 

.05  j 

3.15 

1.90 

.80 

.95  | 

.60 

.61 

l.oo ! 

3.10 

1.95 

.70 

1.00  1 

.60 

.« 

T.] 
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mb  daily  gage  height,  in  feet,  of  South  Fork  of  Shoshone  River,  etc. — Cont'd. 


Day. 

Apr. 

May. 



0.96 

.85 

.85 

.86 

1.00 

.96 

.90 

1.06 

1.10 

1.45 

1.95 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.80 
2.80 
2.75 
2.50 
2.60 
2.70 
8.20 
8.20 
3.40 
3.15 

2.00 
1.90 
2.00 
2.00 
1.90 
1.90 
1.96 
1.90 
1.80 
1.66 
1.65 

0.70 

1.75 

1.65 

1.40 

1.10 

1.00 

1.00 

.90 

.75 

.70 

.70 

0.96 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.80 

0.60 
.60 
.60 
.60 
.50 
.50 
.50 
.50 
.50 
.50 
.50 

0.70 

.66 

.55 

.50 

.60 

1.10 

1.15 

.95 

.75 

.50 

.50 

.50 

.50 
.50 

1 

iting  table  for  South  Fork  of  Shoshone  River  at  Marquette,  Wyo. ,  from  April  26 

to  December  31,  1903. 


height. 

i 
Discharge. 

Gage 

height. 

i 

Discharge.  ' 

i 

1     Gage 
height. 

Discharge. 

• 

1     Gage 
height 

Discharge. 

Ftet. 

Second-feet.. 

Feet. 

Second-feet. 

Feet. 

Second-feet^'. 

Feet. 

Second-feet 

0.3 

165     1 

1.2 

435 

2.1 

1,075     i 

3.0 

2,145 

.4 

181 

1.3 

485 

2.2 

1, 175 

3.1 

2,290 

.5 

202     1 

1.4 

545 

2.3 

1,275 

j      8.2 

2,440 

•6 

'          227 

1.5 

605 

2.4 

1,380     : 

\      8.3 

2,590 

.  4 

l          255 

1.6 

670    . 

2.5 

1 ,  495 

:    3.4 

2,740 

.8 

!          285     | 

,       1.7 

740 

2.6 

1,615 

3.5 

2, 895 

.9 

317 

'       1.8 

815 

2.7 

1,740 

3.6 

3, 055 

1.0 

352 

|       1.9 

895     i 

2.8 

1,870 

1      8.7 

3,215 

1.1 

1          390 

1 

1      2.0 

i 

,          980 

1 

2.9 

2,005     1 

i                    1 

i 

dimated  monthly  discharge  of  South  Fork  of  Shoshone  River  at  Marquette, 

Wyo..  in  1903. 

[Drainage  area,  500  square  miles.] 
Discharge  in  pecond-feet. 


Month. 


)ril  26-30 

ne 

It    ...    . 

)tember 
:ober  . . . 
member 


Maximum. 

412 

980 

3,135 

2. 590 

i  i  t 
352 
270 
255 


Minimum. 

270 
227 
1,027 
705 
255 
202 
202 
202 


Mean. 

338 
417 
1.951 
1.072 
411 
287 
237 
209 


Run-off. 


Total  in 
acre-feet.     Second- feet  rj«nth  in 

Pe,miirre  !  >-*»• 


3, 352 
25, 640 
116,093 
65.915 
25,271  j 
17,078  ! 
14,573 
12.436  . 


0.68 
.83 
3.90 
2.14 
.82 
.57 
.47 
.42 


0.13 
.96 
4.35 
2.47 
.95 
.64 
.54 
.47 
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OREY  BULL  RIVER  AT  MEETEETSE,  WYO. 

This  station  was  established  April  24,  1903,  by  A.  J.  Parshall, 
assisted  by  R.  G.  Schnitger.  It  is  located  within  the  town  limits  of 
Meeteetse,  \Vyo.,  at  the  county  bridge.  The  gage  is  a  vertical  2 by 
6  inch  timber  nailed  to  the  bridge  pier.  It  is  read  twice  each  day 
by  W.  L.  Simpson.  Discharge  measurements  are  made  by  wading, 
at  a  point  about  200  feet  below  the  bridge  to  which  the  gage  is 
attached.  A  cable  will  be  necessary  for  high-water  measurements. 
The  initial  point  for  soundings  is  on  the  right  bank. 

The  channel  is  straight  for  about  200  feet  above  the  station  and  for 
150  feet  below.  The  current  velocity  is  swift.  The  right  bank  is 
liable  to  overflow  at  high  water;  the  left  bank  is  high  and  level.  The 
bed  of  the  stream  is  rocky.  The  bench  mark  is  the  top  of  the  nut  on 
the  bridge  rod.     Its  elevation  is  14.8  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 


Discharge  measurements  of  Grey  Bull  River  near  Meeteetse,  Wyo.t  in  1908. 


Date. 


Hydrographer. 


i     heigl 


Gage 
leight. 


April  24  _ !  A.  J.  Parshall 

May  27 ' do 

July  16. '     .   .do 


Feet. 

Seamd-feet. 

0.90 

160 

.85 

131 

2.25 

541 

Discharge. 


Mean  daily  gage  height,  in  feet,  of  Grey  Bull  River  at  Meeteetse.  Wyo.^for  190$. 


Day. 


Apr.   I  May.  ,  June.     July.      Aug. 


1 

i- 

2 

3 

i 
4 

5                                                .       ' 

0 

1 

H 

9 

10 

1 
11 , 

12 1 

13 ' 

i 
14 

1 
15 

16 ..... 

17 

18 

19 

0.55  | 

3.65 

3.65 

2.60 

1.45 

1.40 

.55  1 

3. 15 

3.65 

2.45 

1.50 

1.40 

.55 

3.05 

3.05 

2.55 

1.50 

1.40 

.65  , 

3.55 

2.50 

2.55 

1.50 

,1.40 

.90  , 

3.85 

2.50 

2.40 

1.50 

1.40 

.HO  ! 

3. 75 

2.40 

2.15 

1.50 

i.m 

1.10  j 

3.85 

2.3t> 

2.10 

1.40 

1.36 

1 
.85  i 

3.85 

2.75 

2.10 

1.40 

1.30 

.95  i 

3.65 

2.55 

2.05 

1.40, 

1.40 

.80 

3.55 

2. 75 

1.90 

1.40 

1.40 

75  : 

3. 45 

2.80 

1.90 

1.40 

1.40 

.75' 

3.65 

2.90 

1.75 

1.45 

1.80 

1.30  1 

3.90 

3.00 

1.75 

1.50 

l.» 

2.05  , 

3.25 

2.75 

1.65 

1.55 

1.30 

2. 15  , 

4. 15 

2.90 

1.60 

1.55 

1.30 

2.05 

4.90 

2.65 

1.55 

1.60 

1.80 

1.85 

5. 45 

2.55 

1.55 

1.75 

1.30 

l.flO 

4.95 

2.50 

1.60 

1.60 

1.30 

1.80 

4.35 

2.45 

1.60 

1.55 

!.*> 

Sept.     Oct 
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Mean  daily  gage  height,  in  feet,  of  Grey  Bull  River,  etc. — Continned. 


Day. 

Apr. 

May. 

II 

.80 

a 

.45 

E£ :. 

.95 

m 

1.05 

K4 

0.80 
.70 
1.40 
1.35 
.95 
.50 
.45 



1.10 

5 

1.15 

» 

1.05 

K 

1.35 

» 

1.65 

m 

1.85 

30 

2.50 

» 

3.40 

b'ept.  <   Oct 


1.50 
1.50 
1.50 
1.50 
1.40 
1.40 


1.40 

1.40 

1.40 

(«) 
(«) 
(«) 
(«) 
(a) 
(«) 
(«) 

1.30 
1.30 
1.30 
1.30 
1.30 


"  Observer  absent. 


BIGHORN  RIVER  NEAR  THERMOPOLIS,  WYO. 

This  station  was  established  on  May  28,  1900,  by  A.  J.  Parshall.  It 
was  located  about  a  half  mile  northeast  of  Thermopolis,  at  the  feny 
crossing  the  river.  The  gage  used  during  1900  was  a  horizontal  rod 
extending  out  over  the  water  and  fastened  to  posts  firmly  set  in  the 
ground,  with  the  usual  wire  attachments. 

The  bench  mark  was  the  head  of  a  nail  driven  in  a  stake  set  in  the 
ground  1  foot  south  of  the  post  to  which  the  gage  rod  was  fastened, 
2.58  feet  below  the  gage  frame.  Its  elevation  was  0.50  feet  above 
gage  datum.     It  has  been  destrojred. 

In  1901  a  new  gage  with  relative  heights,  the  same  as  that  in  use  in 
1M0,  was  painted  on  the  lower  center  pier  of  the  recently  constructed 
iron  bridge,  which  is  located  400  or  500  feet  upstream  from  the  former 
station.     In  March,  1903,  a  new  gage,  serving  as  a  bench  mark,  and 
for  the  observer's  use  at  times  of  high  water,  was  painted  on  the  lower 
pier  of  the  bridge  on  the  right  bank  of  the  river.     This  gage  is  reached 
by  the  water  only  when  it  is  at  a  height  of  3  feet  above  datum.     It 
will  enable  the  observer  to  read  heights  of  high  water  more  accurately 
than  can  be  done  on  the  gage,  which  is  in  the  center  of  the  stream  and 
is  exposed  to  the  force  of  the  current,  causing  a  rise  and  fall  of  sev- 
eral inches  on  the  gage.     The  channel  is  straight  above  and  below  the 
station.     Both  banks  are  high  and  not  subject  to  overflow.     The  bed 
of  the  stream  is  composed  of  rock  and  gravel.     It  shifts  very  little 
from  year  to  year.     Measurements,  which  were  formerly  made  from  a 
ferryboat,  are  now  made  from  the  bridge. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographe;. 
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Discharge  measurements  of  Bighorn  River  near  Tliermopolis,  Wyo,„  in  WW 


March  27. 
May  23... 
May  25.  _ 
June  20  . 
June  21  . 
June  22  . 
July  18.. 
July  20. . . 


Date. 


Hydrographer. 


A.  J.  Parshall 
do 


do 
do 
do 
do 
do 
do 


Gage 
height. 


Dischai 


Feet. 

Second- 

0.80 

1.90 

1. 

1.75 

1, 

6.05 

9, 

5.80 

8. 

5.30 

3. 05 

3, 

3.15 

4, 

Mean  daily  gage  height,  in  feet,  of  Bighorn  River  near  Thermopolis,  Wyo., 

1903. 


Day. 


Mar.      Apr.      May.     June.  '  July.  ;   Aug.      Sept.  |   0 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2H. 


27 


28. 
29. 
30. 
31. 


1.15 
1.35 
1.40 


1.50 

1.85 

1.20 

1.35 

1.45 

,1.30 

1.20 

1.05 

.90 

.85 

.80 

.80 

.75 

.70 

.70 

.70 

.70 

.70 

.85  i 

.80 

.70 

.70 

.70 

.70 

.85 

.90    ; 

1.1)0 
1.15 
1.25 
1.35 


1.45 
1.55 
1.40 
1.55 
1.75 
l.«5 
1.55 
1.35 
1.80 
1.80 
1.30 
1.20 
1.20 
1.45 
1.65 

2.55 
2.35 
2.25 

2. 15 
2.a5 
1.95 
1.90 
1.80 
1.70 
1.70 
1.00 
1.50 
1.50 
1.65 
1.85 


4. 15 


2.05  ! 
2.30  J 
2.75 
3.25 
15 
4.55 
4.(55 
4.55 
5. 15 
5. 75 
5.90 
5.30 
5.40 
5.35 
5. 35 
5.55 
5.&5 
5.90 
6.55 
6.05 
5.85 
5 
5. 10 
4.65 
4.35  | 
4. 15 
4.00 
4.30 
4.80 
5.05  ! 


;>.35 


4.85 
4.55 
4.20 
3.95 
3. 75 
3.55 
3.:*) 
2.95 
3.20 
3.00 
2.95 
2.90 
3.25 
3.40 
3.a5 
3.45 
3.25 
3.05 
2.90 
2.95 
2.95 
2.85 
2.95 
2.95 
2.80 
2.75 
2.85 
2.80 
2.80 
2.60 
2.50 


2.40 
2.40 
2.45 
2.35 
2.25 
2. 15 
2.10 
2.15 
2.05 
2.00 
1.90 
1.90 
1.80 
1.75 
1.70 
1.80 
1.80 
1.70 
1.70 
1.60 
1.45 
2.10 
2.30 
2.20 
2.30 
2.20 
2.15 
2.05 
1.95 
1.85 
1.75 


1.70 
1.00 
1.55 
1.50 
1.50 
1.50 
1.35 
1.25 
1.15 
1.35 
1.55 
1.05 
1.75 
1.65 
1.55 
1.50 
1.40 
1.40 
1.40 
1.40 
1.35 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 


«OTT.] 


MISSOURI    RIVER   DRAINAGE    BASIN. 


91 


Rating  table  for  Bighorn  River  .near   Thermopolix,  Wyo,,  from  January  1  to 

December  SI,  190.1. 


L 


£X  !  «-*«■». 


heig! 


SSSL I  «-*"«•. 


heig 


0.7 
.8 
1.0 
1.1 
1.2 
1.3 
1.4 


Second-feet. 

Feet. 

I 

550 

J       1.5 

620 

1       1.6 

780 

1.7 

880 

1.8 

990 

|       1.9 

1.105 

2.0 

1,225 

2.1 

Gage 
height. 


Secimd-f?et . 

Feet. 

1,»50 

!       2.2 

1,485 

|      2.3 

1.630 

2.4 

1,785 

2.5 

1,950 

I       2.6 

2,115 

2.7 

2,280 

2.8 

Discharge. 

i     Gage 
1   height. 

Second-feet. 

1      Feet. 

2,445 

2.9 

2,610 

3.0 

2,780 

3.1 

2,950 

8.2 

3,120 

3,290 

3,460 

Discharge. 

recond-feet. 
3, 630 
3,800 
3,970 
4,140 


Tangent  above  2.3  feet  gage  height.     Differences  above  this  point,  170  per  tenth. 

Estimated  monthly  discharge  of  Bighorn  River  near  Thermopolis,  Wyo.,  in  190$. 

[Drainage  area,  8,184  square  miles.] 


Discharge  in  second-feet. 


Month. 


April 

May 

June 

July 

August  . . . 
September 
October . . . 


Maximum. 

1 ,  350 
3. 0,35 
9. 835 
6.945 
2.7H0 
1 ,  705 
880 


Minimum.  :     Mean. 


Total  in 
acre-feet. 


Run-off. 
Second-feet 


i  n«r  snnar«  i  Depth  in 
1  ^  mX       !   inch*« 


550 

990 

2. 195 

2,950 

1,285 

880 

620 


785 
1 .  654 
6.H46 
4.  159 
2, 133 
1 ,  237 

797 


46,711 
101,701 
407, 365 
255, 727 
131,153 
73, 607 
49,006 


0.10 

0.11 

.20 

OQ 

.84 

.94 

.51 

.59 

.26 

.30 

.15 

.17 

.10 

.12 

YELLOWSTONE   RIVER'  AT   GLENDIVE,  MONT. 

This  station,  established  in  1803  by  the  United  States  War  Depart- 
ment, was  transferred  to  the  Department  of  Agriculture,  where  daily 
^cords  of  the  gage  are  kept. 

WTien  a  study  of  the  lower  Yellowstone  Valley  was  begun  in  1003, 
this  station  was  taken  up  by  the  United  States  Geological  Survey, 
*hose  records  begin  August  1,  1003.  It  is  located  at  the  steel  high- 
way bridge  leading  northward  out  of  Glendive,  about  one-fourth  mile 
from  the  post-office.  The  gage  is  of  the  wire  type  and  is  fastened  to 
the  upstream  hand  rail  of  the  second  span,  about  200  feet  from  its  right 
end.  The  graduations  are  marked  upon  the  hand  rail.  The  marker 
is  an  adjustable  pointer  near  the  handle.  The  distance  from  the 
marker  to  the  bottom  of  the  weight  is  48.00  feet.  The  gage  is  read 
daily  by  H.  A.  Sample,  of  Glendive,  Mont. 
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The  measurements  are  made  from  the  downstream  hand  rail  of  the 
bridge,  upon  which  the  distances  are  painted.  The  initial  point  ia 
over  the  southeast  cement-filled  iron  pier  at  the  right.  The  bridge 
spans  the  channel  in  four  truss  spans  of  about  300  feet  each.  The 
channel  above  is  straight  for  about  500  feet  and  below  for  the  same 
distance.  The  water,  especially  at  high  stages,  is  very-swift.  The 
right  bank  is  high  and  of  clay  and  gravel.  Being  riprapped  for  some 
distance,  it  is  not  subject  to  inundation.  The  left  is  a  low  bank, 
beyond  which  are  sandy  flats  covered  with  trees  and  brush  and  extend- 
ing to  the  hills,  1  mile  distant.  These  are  liable  to  become  sub- 
merged. At  low  water  an  island  becomes  visible  between  the  third 
and  fourth  spans  from  the  right,  and  at  flood  stages  water  finds  its 
way  through  a  slough  traversing  the  above-mentioned  flats.  Thebed  is 
of  sand  and  clay  and  liable  to  shift  with  every  flood.  Old  piling  And 
cribwork,  remains  of  a  former  bridge,  obstruct  the  channel  on  the 
upstream  side. 

Bench  mark  No.  1  is  a  point  on  the  surface  of  the  cement  at  the 
northwest  corner  of  the  girder  on  the  pier  under  Station  "  O."  Its  ele- 
vation is  26.26  feet  above  gage  datum  and  2,060.6  feet  above  sea  level. 
Bench  mark  No.  2  is  the  top  of  the  west  rail  of  the  Northern  Pacific 
track  at  the  right  end  of  the  bridge.  Its  elevation  is  30.19  feet  above 
gage  datum. 

The  elevation  above  sea  level  of  bench  mark  No.  1  was  determined 
from .  the  Northern  Pacific  Railway  elevation  of  the  rail  at  Terry, 
Mont.     This  is  2,242  feet  above  sea  level. 

The  gage  readings  from  1897  to  the  establishment  of  the  Geological 
Survey  wire  gage  were  referred  to  a  "  T"  on  the  top  of  the  southeast 
anchor  bolt  in  the  south  caisson  at  the  east  end  of  the  bridge.  Its 
elevation  when  established  was  25.08  feet  above  gage  datum.  The 
gage  heights  up  to  April  8,  1899,  were  read  from  a  wire  gage.  On 
this  date  the  gage  was  carried  away  by  ice  and  the  gage  heights  dur- 
ing the  remainder  of  1899  and  up  to  the  establishment  of  the  Geo- 
logical Survey  gage  were  determined  by  measuring  down  from  the 
bench  mark  on  the  anchor  bolt.  A  new  bridge  was  erected  in  1901, 
and  it  is  not  known  whether  this  bench  mark  was  disturbed  or  not. 

The  observations  at  this  station  since  August  1,  1903,  have  been 

made  under  the  direction  of  C.  C.  Babb,  district  engineer. 

» 
Discharge  measurements  of  Yellowstone  River  at  Glendive,  Mont.,  in  1903. 


Da  to.  Hydro^rapher. 


&t.       Dtoc*«rge. 


August  1 . .    John  N.  Kerr _   . 

August  31...   ...    . .    F. E.  Weymouth 

September  28 do 

Octol>er  31 John  N.  Kerr . . . . 


Feet .         Second-feet. 
6.50  31,058 

2.80  9,645 

1.95  7.181 

1.45  i  5,966 
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Mean  daily  fjuiji-  height,  in  feet,  of  Yellowstone  River,  etc.— Con  tinned. 
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laily  gage  height \  in  feet,  of  Yellowstone  River,  etc. — Continued. 
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Mean  daily  gage  height,  in  feet,  of  Yellowstone  River,  etc. — Continued. 
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AI 

"Ice  gorge  uae-elgbth  mile  below  gage  cause  of  snddeD  rise. 

Top  of  ice,  November  16-35;  December  1-31.    Ice  broken,  November  36-80. 

YELLOWSTONE  RIVER  NEAR  LIVINGSTON,  MONT. 

This  station  was  established  May  2,  1897.  It  is  located  at  Carter's 
bridge,  5  miles  south  of  Livingston,  Mont.,  at  the  mouth  of  the  lower 
canyon.  A  vertical  rod  was  first  installed,  but  was  replaced  by  a 
wire  gage,  which  is  located  on  the  lower  side  of  the  east  span.  The 
wale  is  fastened  to  the  guard  rail.  The  length  of  the  wire  from  the 
*ndof  the  weight  to  the  marker  is  21.76  feet.  The  gage  is  read  once 
each  day  by  Thomas  S.  Carter.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  bridge.  The  initial  point  for  sound- 
ings is  marked  on  the  guard  rail,  2  feet  east  of  the  center  of  the  north- 
west pier.  The  channel  is  straight  for  about  300  feet  above  and  for 
250  feet  below  the  station.  The  right  bank  is  low,  and  at  high  stages 
apart  of  the  water  escapes  through  a  slough  on  that  side  and  has  to 
be  measured  separately.  The  left  bank  is  high  ami  rocky  and  will 
not  overflow.  The  current  velocity  is  swift,  and  at  high  water  it  is 
difficult  to  keep  the  meter  submerged.  Ou  January  1,  1003,  the  gage 
and  the  datum  were  lowered  3  feet,  increasing  all  subsequent  read- 
ings by  that  amount.  Bench  mark  No.  1  is  the  head  of  the  2-inch 
nat  on  the  center  pin  at  the  foot  of  the  end  diagonal  of  the  upstream 
truss  at  the  east  pier.  Its  elevation  is  13.44  feet  above  the  old  and 
16.44  feet  above  the  new  datum.  Bench  mark  No.  2  is  a  white  paint 
mark  on  the  corner  of  the  top  of  the  shoe  at  the  foot  of  the  batter 
Post  on  the  east  end  of  the  upstream  side  of  the  bridge.  The  batter 
post  is  marked  "B.  M.  14.20,  IT.  S.  G.  S."  in  white  paint.  It  is  also 
marked  "  17.20"  in  red  paint.  Its  elevation  is  14.20  feet  above  the 
old  and  17.20  feet  above  the  new  gage  datum. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Mean  daily  gage  height,  in  feet,  of  Yellowstone  River  near  Livingston,  Hunt.,  for 
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Discharge  measurement*  of  Yellowstone  River  near  Livingston,  Mont.,  in  ISOt. 
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BEAVER  CREEK  NEAR  ASHFIELD,  MONT. 


[io.  I 


The  original  station  was  established  July  5,  1903,  by  A.  E.  Place. 
It  was  located  at  railroad  bridge  No.  455  of  the  Great  Northern  Rail- 
road one-fourth  mile  west  of  Ashfield,  Mont.     The  gage  was  read  once 
each  day  by  John  Borek,  and  consisted  of  a  vertical  board  gage  in  two 
sections  fastened  to  the  left  abutment  and  to  some  old  piles  near  the 
channel.      Discharge   measurements  were  made  from   the  railroad 
bridge.     The  bench  mark  was  a  spike  in  the  pile  to  the  left  of  the 
upper  part  of  the  gage,  and  was  marked  "  U.  S.  G.  S.  B.  M."    Its  eleva- 
tion above  the  zero  of  the  gage  was  7  feet.     This  station  was  discon- 
tinued in  December,  1903,  on  account  of  the  influence  of  the  bad- 
water  from  a  dam  completed  August  2,  1903,  about  1  mile  below.  A 
new  station  was  established  December  31, 1903,  by  W.  B.  Freeman,al 
a  point  2$  miles  farther  upstream,  at  the  Thomas  <fc  Gould  ranch.   The 
new  station  is  18  miles  from  Malta,  Mont.     There  is  a  railroad  dam 
at  Ashfield,  Mont.,  but  the  backwater  does  not  affect  the  new  sta- 
tion.    The  gage  is  an  inclined  2  by  6  inch  plank  securely  fastened  to 
posts  set  in  the  ground  at  each  end.     Discharge  measurements  art 
made  from  a  ^-inch  steel  cable  about  225  yards  above  the  gage.   The 
cable  has  a  span  of  82  feet  between  supports.     A  car  is  suspended 
from  the  cable,  and  a  tag  wire  has  been  installed  and  marked  at  inter 
vals  of  5  feet.     The  initial  point  for  soundings  is  a  nail  in  the  cable 
support  on  the  left  bank.     The  channel  is  straight  for  300  feet  above 
and  below  the  cable.     The  right  bank  is  sloping  and  covered  with 
willows  and  is  not  liable  to  overflow.     The  left  bank  is  steep  and  is 
also  covered  with  willows.     The  stream  has  a  sluggish  velocity.    The 
bed  of  the  stream  is  composed  of  mud,  and  there  is  but  one  channel. 
Bench  mark  No.  1  is  the  top  of  a  nail  driven  flush  in  the  top  of  a  2  by 
4  stake  12 J-  feet  south  of  the  gage.     Elevation,  11.432  feet  above  zero 
of  gage.     Bench  mark  No.  2  is  the  top  of  a  railroad  spike  driven  in 
the  northwest  corner  of  Thomas's  house  1  foot  above  ground.     Eleva- 
tion, 13.340  feet  above  zero  of  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 


]>iseharge  measurements  of  Beaver  ('reek  near  Ashfield,  Mont,t  in  1903. 


Date. 


Hydrographer. 


July  22 _.i  A.  E.  Place 

August  16 < do  . . 


September  12 '  E.  W.  Myers 


i  i 


a  Ditch,  Blum  Cattle  Co.,  3  miles  above  station. 


Gage 
height. 

Feet. 
1.21 


Discharge 


Second-fee* 
60 
«21.8 
*.5 


t>  Estimated,  10  miles  above  station. 
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ly  gage  height,  in  feet,  of  Beaver  Creek  near  AsJifield,  Mont.,  for  1903. 


Day. 


Aug. 


J*).  30 
1.00 
1.20 
1.10 
1.30 
1.30 
1.80 
1.30 
1.20 
1.10 
1.10 
1.00 


1.30 

1.30 

1.20 

1.20 

1.10 

1.00 

.30 

.20 

.30 

.30 

.40 

.50 


i:ob 

• .  • 

(?\ 

2.80 
2.70 
3.10 
3.10 
3.10 
3.20 
3.20 
3.20 
3.30 
3.30 
3.30 
3.20 
3.20 
3.20 
3.10 
3.00 
2.90 
2.90 
2.80 
2.80 
2.70 
2.60 
2.60 
2.50 
2.70 
2.70 
2.70 
2.70 
2.70 


2.70 

48.70 

2.80; 

2.90 

3.00 

3.20 

3.20 

8.20 

3.10 

3.00 

3.00 

2.90 

2.90 

2.80 

2.70 

2.70 

2.70 

2.00 

2.60 

2.60 

2.50 

2.50 

2.50 

2.50 

2.50 

2.40 

2.40 

2.40 

2.40 

2.40 


2.40 

2.-«> 

2."39« 

2.30' 

2.30 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.10 

2.00 

2.00 


Nov. 


2.00 
2.00 

2.00* 
1.90 
1.90 
1.90 
1.90 
1.90 
1.C0 
1.90 
1.90 
1.90 
<U.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 


Dec. 

1.90 
1.90 
1.90 

:  Jjh6  '• 

*  i/to  ; 

1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
M.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


-ust  2  a  dam  was  erected  about  1  mile  below  station.    This  account*  for  rise  of  water 

eported  not  running  from  July  7  to  December  31. 

;hes  thick. 

gB  to  top  of  ice  November  15  to  December  31. 


VER  CREEK  OVERFLOW  CHANNEL  NEAR  BOWDOIN,  MONT. 

station  was  established  June  29,  1903,  by  Cyrus  C.  Babb.  It 
ed  on  an  overflow  channel  of  Beaver  Creek,  about  4  miles 
st  of  the  Great  Northern  Railroad  station  at  Bowdoin ,  Mont.  It 
led  best  by  wagon  from  Malta,  Mont.,  12  miles  distant.  The 
upply  is  partly  due  to  natural  drainage  of  irrigated  lands  and 
o  water  wasted  over  the  spillway  at  the  dam  above  on  Beaver 
The  gage  is  a  vertical  board  nailed  to  a  cotton  wood  tree 
00  feet  above  the  cable.  It  is  graduated  to  tenths  of  feet 
rked  with  black  paint.  The  gage  is  read  once  each  day  by 
nrmell.  Discharge  measurements  are  made  by  means  of  a 
ar,  and  tagged  wire,  and  also  by  wading.     The  initial  point  for 
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soundings  is  the  east  side  of  a  post  on  the  west  or  left  bank  near  t) 
wire  fence  crossing  the  channel.  The  channel  is  straight  for  200fe< 
above  the  station  and  for  100  feet  below.  The  stream  is  sluggisl 
During  high  floods  both  ban  ksvlll  be  Submerged,  as  at  that  timet! 
whole  valley  is  flooded/ :'-Thfe  MeS  of  the  stream  at  the  station  forn 
a  smpll*liftrJ«bveVed  wfth  weeds  and  swamp  grass.  Bench  mark  N 
:  t;fe  a  uail  in  a  hub  1  foot  south  of  the  back  of  the  gage.  Its  elev, 
•  tion  is  5.79  feet  above  the  zero  of  the  gage  and  is  2,213.6  feet  abw 
sea  level.  Bench  mark  No.  2  is  a  nail  in  the  northwest  corner  < 
Turmell's  house.  Its  elevation  above  the  zero  of  the  gage  is  17.64  fee 
The  elevation  of  these  bench  marks  has  been  determined  from  tl 
bench  mark  at  the  Malta  schoolhouse.  Its  elevation  is  based  on  tl 
elevation  of  the  rail  in  front  of  the  Great  Northern  Railroad  static 
at  Malta,  Mont. 

The  observations  at  this  station  during  1903  have  been  made  und 
the  direction  of  C.  C.  Babb,  district  engineer. 


Discharge  measurements  of  Beaver  Creek  overflow  near  Bowdoin,  Mont.,  in  J.* 


Date. 

Hydrographer. 

Gage 
height. 

Dischare 

July21 

August  10 

Babb  and  Myers 

C.  C.  Babb 

Feet. 
4.15 
3.30 

Se&mrt-fi 
U 

Mean  daily  gage  height,  in  feet,  of  Beaver  Creek  overflow  near  Bowdoin,  Mon 

for  1U03. 


Day. 


I  June.  ,  July. 


1 

2 : 

2.70 

3 1 

2.7« 
2.70 
2.70 
2.70 
2.70  « 
3.70  , 
3.60  , 

i 

4 ; 

5 

0. 

7 • 

i 

H 1 

9 ! 

10 ' 

4.70  ' 

11 i 

5.00  ! 

12.^ ' 

4.50  | 

13 i     

3.80  " 

i 
14 

3.60 

15 

3.50  | 

16 





3.50 

17 1 

5.80 

18 !.... 

6.40 

19 !.. 

5.90 

Aug. 

3.28 
8.25 
3.40 
3.60 
3.50 
3.50 
3.45 
3.40 
3.30 
3.20 
3.20 
3.18 
3.16 
3. 15 
3.13 
3.10 
3.05 
3.00 
2.98 


Sept. 


2.83 
2,83 
2.82 
2.81 
2.70 
2.78 
2.75 
2.73 
2.73 
2.60 
2.58 
2.68 
2.66 
2.65 
2.63 
2.50 
2.50 
2.48 
2.46 


Oct. 


Not. 


«  Crook  frozen  from  November  15  to  December  31;  readings  taken 


2.27 

1.67 

2,24 

1.65 

2.10 

1.63 

2.16 

1.62 

2.14 

1.61 

2.10 

1.50 

2.10 

1.50 

2.06 

1.47 

2.05 

1.45 

2.08 

1.44 

2.00 

1.43 

1.98 

1.43 

1.97 

1.95 

1.90 

(«) 

1.88 

(«) 

1.87 

(«) 

1.86 

(«) 

1.84 

(«) 

at  toj 

>  of  ice. 

De 


*T.] 
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Mean  gage  height,  in  feet,  of  Beaver  Creek  overflow,  etc. — Continued. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

». 

5.40 
4.60 
a  70 
3.50 
3.40 
3.48 
a  40 
3.86 
3.83 
a  81 
63.30 
8.28 

a  98 
2.96 
2.96 
2.95 
2.96 
a  93 

a  9i 

2.90 
2.88 
2.86 
2.85 
2.85 

2.45 
2.45 
2.44 
2.48 
2.43 
2.41 
2.30 
2.36 
2.35 
2.81 
2.20 

1.88 
1.88 
1.81 
1.81 
1.T9 
1.78 
1.76 
1.76 
1.74 
1.73 
1.69 
1.68 

(°) 
(«) 
1.42 
1.42 
1.42 
1.41 
1.41 
1.41 
1.30 
1.30 
cl.30 

1.17 

n 

• 

1.15 

tz 

1.15 

m 

1.14 

M 

1.13 

S 

1.13 

26 

1.12 

K 

1.12 

» 

1.11 

29 

a70 
a  66 

1.00 

30 

81 

1.00 
c.99 

a  Creek  frozen  from  November  15  to  December  81;  readings  taken  at  top  of  ice. 

*  There  was  no  flow  from  July  80  to  December  31. 

c  Thickness  of  ice  November  80,  6  inches;  December  31, 10  inches. 

MILK  RIVER  AT  MALTA,  MONT. 

This  station  was  established  July  31,  1902,  by  C.  T.  Prall.  It  is 
located  at  the  highway  bridge  on  the  main  road  one-fourth  mile  east 
of  the  railroad  station  and  post-office  at  Malta,  Mont.  The  original 
wire  gage  has  been  replaced  by  a  standard  boxed  chain  gage,  reading 
the  game  as  the  old  one.  It  is  fastened  to  the  lower  downstream 
guard  rail  of  the  highway  bridge.  The  length  of  the  chain  from  the 
end  of  the  weight  to  the  marker  is  28.67  feet.  The  distance  from 
the  zero  of  the  scale  to  the  outside  edge  of  the  pulley  is  0.5  foot.  The 
marker  is  a  small  copper  ring  0.8  foot  from  the  extreme  end  of  the 
ring  at  the  end  of  the  chain.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  bridge  to  which  the  gage  is  attached. 
The  initial  point  for  .soundings  is  a  spike  on  the  downstream  guard 
rail  at  the  right  bank.  It  is  marked  zero  with  paint.  The  channel 
is  straight  for  about  700  feet*  above  and  250  feet  below  the  station. 
The  current  velocity  is  moderate.  Both  banks  are  high  and  sandy 
and  are  not  liable  to  overflow.  The  water  passes  beneath  the  bridge 
at  all  stages.  The  bed  of  the  stream  is  composed  of  sand  and  gravel, 
and  there  is  but  one  channel.  The  bench  mark  is  a  paint  mark  on 
the  east  end  of  a  plank  spiked  to  the  south  abutment.  It  is  marked 
"B.  M.  U.  S.  G.  S."    Its  elevation  above  gage  datum  is  13.66  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Discharge  measurements  of  Milk  River  at  Malta,  Mont.,  in  1903. 


April  35 J.  8.  Baker  . . 

May  12 j  C.  C.  Babb 

May  14 !  F.M.Brown.. 


Do. 


do 


May24 ;C.T.Prall 

May  28 do 

June  2...     I  O.  M.  Sprigg .'. . . 

June  fl  _ ]  W.  B.  Freeman 

June  IS S.B.Robbins   . 

June  22 <io 

Jnne  23 A.  E.  Place 

JulyS do 

July  IS. do 

July  21 B.W.Myers 


Do. 


..do 


August  12 P.A.Blair. 

Do A.  E.  Place 

Septembers do 

Octobers .  ....   .do    ...  . 

November  6 . . . 
Noveuiljer  12 . . 
November  20  . 

December  7 

Deceinlier  10  . 


W.  B.  Freeman  . 


Jfmn  daily  gage  height ,  hi  feet,  of  Milk  River  nt  Malta,  Mont. .for  190.1. 


lar. '  Apr. !  Slay.  June.  July. 
i6.ffii8.sn     ■ 

; «.« !  8,bi»  ■ 

I  6.10  i  3.45     ■ 


.ifi.IS  £.411  *.a 
..|fi.lB  «.»  3.lt  2.31 
■B.M>  2.30  [  3.H5  ,  2.01 
.lS.nil  2.20  ]  3.4IS  :  2.71 
o  G»b<i  Ktolea, 


t.m  l.W 

*.*fl  1.70 

2.30  1.70 

s.»  \.ia 

i  :)>  I   7ii 

■■  :ii    i.ai  l.W 

:■  m     2  HI  1.7.1 
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.Vmh  daily  gage  height,  in  feet,  of  Milk  River,  efc— Continued. 
Mar    Apr    May.  Jllne  July.  Ante.   Sept.  Oct.   Ni 


s.  to 

3.  EG 

a.  so 

3. 16 

tso 

2«S  1 

3.  an 

a  ■  .-j 

2.20 

.'.'■.'> 

tan 

z.soj 

2.70 

8.20 

2. 

a.  so 

£.10    2 

s.» 

2.10     2 

T.20 

£.  10  ,  2 

T.» 

£.10    J 

T.as 

*.a>,  l 

B.SE 

i«s !  l 

S.8& 

*» 

j 

5.8(1 

s.no 

2.  ftl 


nga  taken  through 
Jwramer  lr. 
'From  December  13  to  31  the  readings  do  not  represent  < 

Ming  table  for  Milk  River  at  Malta.  Mont. ,  frmi, 


ce  to  water  surface  November  £4  to 

he  flow  closely. 

January  1  to  December  SI,  1003. 


Jjfcj  DUv       «jf, 


.'SB.     "■*■"»•■.    iSSE.     DM»„,.|     Ojg»       D»ch.rg. 


1.430 

5.4 

2.480 

1.500 

5.6 

2. 020 

1.570    | 

5.8 

2.  760 

1.640    ! 

6.(1 

2.000 

1,710    j 

6.2 

,t,  040 

1,780    ' 

fi.4 

8,  ISO 

2. 200 
2,  H40 


Table  not  extended  above  or  below  measurements.     (Gage  heights  1.30  tc 
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Estimated  monthly  discharge  of  Milk  River  at  Malta,  Mont.,  for  1903. 

[Drainage  area,  14,044  square  miles.] 


Month. 


January  . . 
February  . 

March 

April 

May 

June 

July** 

August c  .. 
September 
October . . . 
November. 
December  . 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


The  year 


8, 355 
3,890 
4,170 
710 
770 
770 
228 
228 
490 


830 
380 
275 
150 
185 
1&5 
150 
86 
80 


_.- 1. 


Mean. 


«220 

«220 

«380 

1,769 

1,350 

1,136 

408 

417 

299 

180 

145 

177 


55J 


Total  in 
acre-feet. 


13, 527 
12,218 
23,365 
105,263 
83,008 
67, 597 
25,087 
25,640 
17,792 
11,068 
8,628 
10,883 


404, 076 


Run-off. 


Second-  i 

feet  per  :  Depth  i 

square  I  incha 
mile. 


0.015 
.015 
.027 
.126 
.096 
.081 
.029 
.030 
.021 
.013 
.010 
.013 


.040 


o.o: 

.0 

.ft 

.1 
.1 

.0 
.0 
.0 

.0 


.c 
.c 
.( 


t 

.1 


"  Estimated. 


ft  July  30  and  31  estimated. 


*  August  1  to  7  estimated. 


HARLEM  CANAL  AT  HEAD  GATES,  NEAR  ZURICH,  MONT. 

Harlem  canal  is  owned  by  a  cooperative  company  of  farmers, 
irrigates  large  areas  of  bottom  lands  near  Harlem,  Mont. 

The  station  was  established  in  June,  1903,  by  C.  T.  Prall.  It 
located  about  500  feet  below  the  head  gates  of  the  canal  and  about 
mile  southeast  of  the  Great  Northern  Railroad  section  house  at  Zuric 
Mont.  It  is  best  reached  by  driving  from  Harlem  or  Chinook,  Moi 
The  gage  is  a  vertical  board  driven  into  the  bed  of  the  canal.  D 
charge  measurements  are  made  by  wading.  The  initial  point  i 
soundings  is  a  stake  driven  into  the  left  bank  opposite  the  gage.  T 
bench  mark  is  a  spike  iu  the  downstream  face  of  the  G  by  8  inch  p 
on  the  left  and  on  the  downstream  end  of  the  head  gate.  This  spike 
about  10  inches  below  the  top  of  the  cross  piece,  and  is  at  an  elevati 
of  11.89  feet  above  the  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  unc 
the  direction  of  C.  C.  Babb,  district  engineer,  and  the  following  c 
charge  measurements  have  been  made : 

Discharge  measurements  of  Harlem  canal  near  Zurich,  Mont.y  in  1903, 

•  June  27:  Gage  height,  2.28  feet;  discharge,  37.1  second  feet. 
July  27:  Gage  height,  1.89  feet;  discharge,  31.2  second-feet. 
July  27:  Gage  height,  1.89  feet;  discharge,  31.4  second-feet. 
August  19:  Gage  height,  0.85  feet;  discharge,  4  second-feet. 


'.] 
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PARADISE  VALLEY    CANAL    AT    HEAD    GATES,   NEAR    CHINOOK,   MONT. 

This  station  was  established  in  June,  1903,  by  C.  T.  Prall.     It  is 
located  near  the  South  River  road,  7  miles  east  of  Chinook,  from 
'which  place  it  is  reached  by  driving.     The  gage  is  a  vertical  board 
driven  into  the  bed  of  the  canal  about  500  feet  below  the  head  gates, 
near  the  house  of  the  observer,  Rudolph  Friede.     Discharge  meas- 
urements are  made  by  wading.     The  initial  point  for  soundings  is  a 
stake  driven  into  the  left  bank  opposite  the  gage.     The  channel  is 
straight,  and  the  section  at  the  station  is  semicircular.     The  bed  of 
the  stream  is  composed  of  mud  and  sand.     This  canal  carries  water 
only  during  the  irrigating  season.     Bench  mark  No.  1  is  a  spike  in 
the  top  of  a  6  by  6  inch  post  on  the  left  side  of  the  downstream  end 
of  the  head  gate.     Its  elevation  above  gage  datum  is  7.29  feet.     Bench 
mark  No.  2  is  a  spike  in  the  southwest  side  of  a  12-inch  post  40  feet 
south  of  the  south  end  of  the  dam  and  28  paces  east  of  bench  mark 
fto.  1.    Its  elevation  above  gage  datum  is  7.38  feet. 
The  observations  at  this  station  during  1903  have  been  made  under 
V    the  direction  of  C.  C.  Babb,  district  engineer,  and  the  following  dis- 
r    charge  measurements  have  been  made : 
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Discharge  measurements  of  Paradise  Valley  canal  near  Chinook,  Mont.,  in  1903. 

June  26:  Gage  height.  1.58  feet;  discharge.  16.8  second-feet. 
August  20:  Gage  height,  0.75  feet;  discharge,  0.5  second-feet. 

town  daily  gage  height,  in  feet,  of  Paradise  Valley  canal  near  Chinook,  Mont., 

for  1903. 


D.r.    ; 

July. 

Aug. 

Sept. 

0.89 
.84 
.81 
.78 
.75 

(a) 
(a) 
(a) 

(a) 

(») 
(a) 

(a) 
(a) 

(a) 

(a) 

Oct. 

0.90 

.90 

.98 

1.10 

1.05 

.85 

.90 

.82 

.95 

1.02 

1.12 

1.12 

1.10 

.97 

1.05 

1.06 

Day. 

July. 

Aug. 

0.75 
.74 
.70 
.70 
.65 

(«) 

(«) 

(«) 

(°) 

(«) 
.90 

.93 

.91 

.90 

.89 

Sept. 

(«) 
(«) 
(«) 
(<*) 
(«) 
(«) 
(«) 
(°) 
(«) 
(«) 
<°) 
(«) 
(«) 
(«) 
(«) 

Oct. 

i 

1.01 
1.08 
1.18 
1.27 

17 

l.(X) 

i 1 

18 

1.15 

3.. 
.       < '       .   ... 

19 

1.05 

20 ' 

1.00 

1.30 
1.20 
1.18 

21 ' 

1.00 

«..                       1 

22 ' 

1.00 

;     ;..                ! 

23 

1.00 

• 

8 

1.12 

1.08 

.97 

24 

.97 

9. 

25 

1.07 

10.. 

26 

27 

0.85 
2.23 
1.50 
1.33 
1.28 
1.05 

1.05 

11..                       ' 

.92 

1.00 

12... 

.91 

28 

1.00 

13..                      i 

.89 

1       .88 

.80 

.76 

29 

1.00 

U..                       ! 

80 

.95 

15. 

31 

1.05 

16 

«Dry. 
FORT  BELKNAP  CANAL  AT  HEAD  GATES,  AT  YANTIC,  MONT. 

This  station  was  established  June  21,  1903,  by  L.  E.  Granke.  It  is 
located  1  mile  below  the  head  gates  of  the  canal  at  the  highway  cross- 
ing.    It  is  reached  by  driving  from  Chinook,  Mont.     The  gage  is  a 
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vertical  l>oard  fastened  lot-he  downstream  chord  of  the  wooden  btidav 
Discharge  tncasu rements  are  made  from  the  wooden  highway  famlgt, 
to  which  the  gage  is  attached.  The  initial  point  for  sound  rags  i»»fl)fo 
IS  feet  from  the  gage  on  the  right  end  of  the  downstream  hudnQ. 
Distances  from  the  initial  point  are  marked  by  spikes  every  3 fat 
Both  banks  are  sloping,  and  the  bed  is  composed  of  sand.  The  ben* 
mark  is  a  nail  at  the  base  of  a  large  Cottonwood  tree  300  feet  Boatt- 
east  of  the  gage.  Its  elevation  is  3. 06  feet  above  the  zero  of  the  pft 
and  2,427.  K  feet  alwve  sea  level.  The  elevation  above  sea  level  li 
determined  from  the  elevation  of  the  rail  in  front  of  the  Great  North- 
ern llailroad  station  at  Havre,  Mont.  The  canal  carries  waterorij 
during  the  irrigating  season. 

The  observations  at  this  station  during  1903  have  been  made  up 
the  direction  of  C.  V.  Kahh,  district  engineer. 

Diarhartje  invnmiremtiit*  of  Belknap  canal  at  YanUe,  Mont.,  in  ISOS. 


June  2* 

July  35 

AugiiHt  'H-. 


HydrotrrmplisT, 

ba&El 

Dbcku* 

Fttt. 
3.38 
3.95 
.75 

jVcrtn  ilaili/  gage  height,  in  feet,  of  Belknap  canal  at  Yantic,  Mont.,  for  JSfl* 


Day 

Ifl 
11 

it 

Day 

JuU"  July 

>* 
IS 

a' 

n 

SI 

T»y 

!jam>  'July 

■ 

D.y. 

JW.J* 

m 



» 

a  si 

ST0     . 

■  a«: 

jg 

3.(0 

1    _ 

MILK   K1VEK  AT  HAVRE,  MONT. 

This  station  was  originally  established  by  Gyrus  C.  Babb  MayW- 
1*98.  At  that  time  a  cable  was  stretched  across  the  river  not  f»; 
from  the  highway  bridge.  The  station  was  reestablished  Novembt 
4,  1!»IU,  by  L.  V.  Branch,  when  the  cable  was  taken  out  and  the  bU 
tion  was  transferred  to  the  high  way  bridge,  at  which  it  is  now  located 
The  original  wire  gage  was  replaced  January  12,  1!>04,  by  a  standai 
chain  gage,  which  was  made  to  read  the  same  as  the  old  gage.  Tl 
length  of  chain  from  the  end  of  the  weight  to  the  marker  is  25 
feet.  The  marker  is  a  ring  of  fine  copper  wire  wrapped  around  tl 
chain.     It  is  placed  0.85  foot  from  the  end  of  the  cast-iron  ring  at  tl 
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ho  chain.  The  scale  is  nailed  to  the  floor  of  the  bridge  on 
nstream  side  00  to  100  feet  from  the  initial  point  for  sound- 
t  is  boxed,  and  reads  from  2.5  to  10.5  feet.  The  gage  pulley 
Ml  at  a  point  which  corresponds  to  a  reading  of  2  feet  on  the 
L.  H.  Ling,  who  reads  the  gage,  is  the  Weather  Bureau 
r.  Discharge  measurements  are  made  from  the  downstream 
the  bridge  to  which  the  gage  is  attached.  The  initial  point 
idings  is  marked  on  the  downstream  guard  rail  at  the  right 
The  channel  is  straight  above  for  a  short  distance,  when  a 
orve  occurs.  Below  the  station  it  is  straight.  The  current  is 
i  at  ordinary  stages.  Both  banks  are  high  and  are  not  wooded, 
d  of  the  stream  is  shifting  and  is  liable  to  change  after  each 
The  bridge  from  which  the  measurements  are  made  makes 
e  of  20  degrees  with  the  normal  to  the  current.  The  datum 
the  establishment  of  the  bench  marks  is  that  of  the  city  of 
lednced  from  a  destroyed  temporary  bench  mark  of  the  United 
ieological  Survey.  Bench  mark  No.  2  is  a  20-penny  nail  in  a 
ood  tree  100  feet  southwest  of  the  southwest  pier  of  the  bridge, 
ation  is  2,477.44  feet.  Bench  mark  No.  3  is  a  standard  United 
Jeological  Survey  bench  mark  plate  in  the  stone  pier  of  n 
supporting  the  Great  Northern  Railroad  water  tank  one-half 
itheast  of  the  bridge  and  near  the  roundhouse.  It  is  marked 
The  correct  elevation  is  2,482.4*5  feet.  There  is  also  a  tempo- 
ich  mark  on  the  top  of  the  southeast  corner  of  the  lid  of  the 
i.    Its  elevation  is  2,488.60  feet. 

bservations  at  this  station  during  1903  have  been  made  under 
■lion  of  C.  C.  Babb,  district  engineer. 

iieharge  measurements  of  Milk  River  at  Havre,  Mont.,  in  }!)0-l. 


Data. 

Hydrogrsphur. 

'      be'T 

„,-.„. 

L.H.Ling 

i        Ferl. 

5.90 
1  5.60 
1          5.40 

5.18 

'       5.ia 

1          4.03 

4.70 

'          4.70 

-1     il« 

5.90 

Urnnd-ftet. 

J.S.  Baker 

913 

L.  H.  Ling 

F.  M.  Brown 

588 
599 

L.  H  Ling 

388 

L.H.Ling --- 

1,981 
a,7s4 
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Discharge  measurements  of  Milk  River  at  Havre,  Mont.,  in  190.1 — ContinneA 


D«to. 

Hydropr*phor. 

Omgo. 

height. 

DliscUrt 

May  39..: 

May30_-__ 

Frrt. 
8.30 
8.51 
4.80 
4.0* 
3.03 
4.85 
4.21 
5.35 
3.60 
3.02 

Srnnd-f 

L.  H.  Ling .". 

A.E.  Place.- 

4, 

July  23 

August  18 

Anguat  28..  

A.E.PlacB _. 

Mean  daily  gage  height,  in  feet,  of  Milk  River  at  Havre,  Mont.,  for  am. 


A. 

Bept 

a*. 

NotJd 

4.ao 

4.85 

3.00 

8.70 

i.m 

4.  B0 

8.80 

a.  n 

4.  JO 

4.10 

8.  B0 

8.  (9 

4.  ft) 

4.10 

8,  SO 

:iiii 

4.  to 

4.10 

8.  ISO 

an 

4.80 

8.80 

an 

I.TO 

3.  BO 

3.7B 

am 

4.60 

3.  SO 

3.80 

3.i»i 

4.  Ml 

a  7" 

aw   (' 

4.40 

3.70 

asij  (' 

4.40 

8.  TO 

8.  B0 

;l  rtJ     i' 

i.ao 

8.70 

4.  BO 

8.70 

8.H) 

l«l     I1 

4. 10 

870 

3.  SO 

("»      I1 

4.00 

ISO 

S.S0 

w   c 

4.00 

3.  «0 

4.0U 

4.3) 

3.  SO 

a.  so 

4.«a 

3.  BO 

8.  so 

|»!        ( 

4.00 

3.  «0 

a.  so 

4.00 

3.  SO 

8.  B0 

3.  BO 

3.7TI 

3.80 

5.W 

3,70 

("I        ' 

3.S0 

3.711 

3.70 

(«l|< 

a.  bo 

3.70 

3.70 

(ii ;  i 

3.  SO 

B.  711 

3.  TO 

(■)  i 

3.HB 

8.00 

a  to 

a.  no 

::  i.. 

if.  70 

(Hi    ■    1 

S.HI 

3.00 

am 

,«)        > 

5. 00 

8,  n 

4. BO 

8.80 

a.  to 

(,«»        ' 

4.60 

8.70 

P) 
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Miug  table  for  Milk  River  at  Havre*  Mont.,  from  January  1  to  December  31, 1903. 


Que   1 
befeht  , 

l 

1 

Discharge. 
Second-feet. 

Gage 
height. 

IHacharge. 

Gage 
height. 

Feet. 

1 
Discharge. 

Gage 
height. 

Discharge. 

,  Ftet.   | 

F**t. 

Second- feet. 

Second-feet. 

Feet. 

Second-feet. 

3.6  ' 

118 

4.3 

339 

5.0 

734 

5.7 

1,320 

•  3.;  ! 

128     ' 

4.4 

395 

5.1 

795 

5.8 

1,420 

I    3.8  | 

145 

4.5 

451 

5.2 

'      860 

5.9 

1,520 

,    3.9 

168 

I       4.6 

507 

5.3 

935 

6.0 

1,620 

|    4.0 

195 

1    ^ 

563 

5.4 

1,025 

1    4.1 

i 

235 

\       4- 8 

620 

5.5 

1,120 

1  u 

1 

j        285 

J       4.9 

i 

j           677 

5.6 

i 

1,220 

Tangent  above  gage  height  4.5  feet  with  differences  of  100  per  tenth.    Table  is 
not  extended  at  either  end  beyond  well-determined  points. 

Mimated  monthly  discharge  of  Milk  River  at  Havre,  Mont.,  for  1903. 

[Drainage  area,  7,300 square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


January 
February 
Bach... 
April  ... 

*r 


Minimum. 


August 


October 

Member 

Member 

The 


vear 


1,620 
4,120 
2,820 
795 
795 
339 
195 


620 
285 
507 
168 
145 
118 
110 


Mean. 


«200 

«200 

«240 

996 

1,079 

975 

445 

378 

164 

138 

«115 

«147 

423 


Total  in 
acre-feet. 


12,298 

li;i07 

14, 757 

59, 266 

66. 344 

58,015 

27,362 

23,242 

9, 759 

8,485 

6, 843 

9, 038 

306,516 


Run-off. 


Second- 
feet  per 
square 
mile. 


0.027 
.027 
.033 
.136 
.148 

'  .  134 
.061 
.052 
.022 
.018 
.016 
.020 

.058 


Depth  in 
inches. 


0.031 
.028 
.0:38 
.  152 
.171 
.  150 
.070 
,060 
.024 
.021 
.018 
.023 


.786 


«  Estimated. 


MUSSELSHELL  RIVER  NEAR  SHAWMUT,  MONT. 

This  station  was  established  August  12,  1902,  by  S.  B.  Robbins.  It 
18  located  at  Crawford's  ranch,  one-eighth  mile  west  of  the  post- 
office  atShawmut,  Mont.,  and  25  miles  east  of  Harlowtown,  Mont,  It 
*&»  established  to  determine  the  amount  of  water  available  for  irriga- 
tion and  storage.  The  gage  is  a  vertical  rod,  graduated  to  feet  and 
tenths  with  nails,  and  spiked  to  a  cotton  wood  stump  on  the  right  bank 
of  theriver  about  200feet  north  of  Crawford's  bunk  house.    The  gagete 
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read  once each  day  by  Dwight  E.  Crawford.  A  cable  will  be  installed,*! 
there  is  no  bridge  from  which  to  make  discharge  ■..-.-■  nit.  The 
channel  is  straight  for  250  feet  a  I  m  nc  a  i  ii  I  -i  n'l'ri't  below  the  station.  Tht 
right  bank  is  high  and  steep  and  will  overflow  at  extreme  high  water. 
The  left  bank  is  low  and  sloping  and  will  overflow  at  high  wattr. 
There  is  one  channel  at  all  stages.  At  extreme  high  water  the  bjnfl 
may  overflow  so  that  the  discharge  can  not  be  determined  accuratclt, 
but  this  location  is  the  best  in  this  vicinity.  Bench  mark  No.  liii 
30- jh' nny  spike  in  an  ltf-inch.  cottonwood  tree,  below  a  blaze.  Ttfi 
tree  stands  at  the  corral  fence,  75  feet  northeast  of  the  gage  rod.  Tit 
elevation  of  the  bench  mark  is  5.8!)  feet  above  the  zero  of  the  gig* 
Bench  mark  No.  2  is  a  1 0- penny  spike  in  a  6-inch  cottonwood  tw. 
below  a  blaze.  This  tree  is  f»0  feet  southeast  of  the  gage  rod.  Th 
elevation  of  the  bench  mark  is  0.1-1  feet  above  the  zero  of  the  gap 
The  barometric  elevation  of  this  station  is'3,!)00  feet  above  sea  level 
Tl-.i-  observations  at  this  station  during  1003  have  been  made  untie 
the  direction  of  ('.  ('.  ftabb,  district  engineer. 


...  i  *u  i. «i 

.    l.au  in 

1  :>i  I  t>i 

1.31  I  in 

I  .11  i  in 

1.31  I  Ki 

. .   i.ai  i. m 

i  m  i  m 

t.*i  I   Ki 

I   HI  11" 

I    .11  I    41' 

...i.*i  i  in 

I  ai  in 

.1.81  J    KI 

i  ai  i  ki 

l  31  i  in 

..   i.ai  i  ki 

|   91  1   VI 

l.»  J   Ki 

.1.81  1.4(1 

1  HI  I  IK' 

...    l.SD  I  KI 

■  t.ao  i  an 

.  !  t.ao'  i  vi 

.  I  i.au  j  i  mi 

...'  1.30  

1  mi  . 


Mkr    Apr.  Mni    .:,:■-. 


'.  • 

""' 

\Z  IZ 

1... 

i  in 

<x.  ±m 

1*1 

i  ;•• 

1  «i    s  m 

in 

i  lu 

■  - 

,  _ 

1  Til     I.Wi 

pi'm 

i  -i. 

1    Ml 

1  kii 

1  H<      1  TH 

1  -III  :  i.eo 

i  ■>■ 

1    Til 

1  *l      I.Tli 

1  IW 

July 

Aug 

Sept 

"' 

Not.  1 IX 

1. TO 

i  -.p 

O.flO 

1.00 

1.10      L 

1 

711 

.» 

.50 

1.00 

1.10  ]    1. 

ni 

-ii 

1.00 

1 

70 

no 

.SO 

1. 10      1. 

1 

:ii 

1.00 

1.10     l« 

: 

to 

MO 

,!» 

1.10     <• 

1 

i 

«i 

■J 

■SO 

1.0U 

mo'  c 

1.10  1   1* 

i 

.,, 

.HI 

1.W      L 

1 

:„ 

TO 

-SO 

LOO 

1.10      1. 

: 

.HI 

1.00 

l.I0|    1. 

1 

HI 

.TO 

.60 

1.10 

I.IOi    1. 

i 

.00 

.BO 

1.10 

1.10.    1 

■ 

«> 

.80 

.DO 

1.U1 

1.J01     1 

i 

t- 

■I' 

.HI 

1.10 

LIB1    1. 

i 

3> 

.SO 

1.1(1 

1.10  1    1. 

1 

.00 

1. 10 

1.91  [    1- 

■ 

... 

.00 

1.10 

i.»|  1. 

: 

.70 

1.10 

i.»i  i. 

' 

' 

A) 

.00 

1.10 
1.10 

i.» 
i.m 

1 

III 

.SO 

.00 

1. 10 

1.80 

ml 

-iO 

.80 

1.10 

1.1B 

.311 

.80 

1.10 

i  m 

m 

.00 

1.00 

1.10 

1.40 

1.40 

1 

«> 

30 

1.00 

1.10 

1.40 

HI 

.„ 

i.in 

1.10 
1.10 

L40 

SI 

SI) 

1.00 

1.10 

I.IIO 

a 

1.0Q 

CT.l 
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MARIAS  RIVER  NEAR  SHELBY,  MONT. 

This  station  was  established  April  4,  1902,  by  J.  S.  Baker.  It  is 
cated  at  the  highway  bridge  near  J.  A.  Johnston's  ranch,  7  miles 
>uth  of  Shelby,  Mont.,  from  which  point  it  is  reached  by  driving, 
he  gage  is  of  the  standard  chain  type,  and  the  scale  board  is  spiked 
)  the  upstream  hand  rail  of  the  bridge.  The  length  of  the  chain  from 
le  weight  to  the  marker  is  22.06  feet.  It  is  read  once  each  day  by 
ilsie  Bailey.  Discharge  measurements  are  made  from  the  highway 
ridge,  the  lower  chord  of  which  is  about  15  feet  above  low  water, 
'he  initial  point  for  soundings  is  the  east  end  of  the  east  bridge  pier, 
n  the  lower  side  of  the  bridge,  on  the  left  bank.  It  is  marked  0. 
'he  channel  is  straight  for  300  feet  above  and  600  feet  below  the  sta- 
ion.  The  current  velocity  is  moderate.  The  right  bank  is  sloping 
ind  sandy  and  is  liable  to  overflow.  The  left  bank  is  high,  and  is 
)rotected  by  sheet  piling  and  a  plank  wall.  It  may  overflow  at 
xtreme  flood  stages.  The  bed  of  the  stream  is  composed  of  sand  and 
[ravel  with  some  cobblestones;  it  is  liable  to  shift  after  freshets, 
rhere  is  but  one  channel,  and  the  current  flows  toward  the  left  bank, 
tench  mark  No.  1  is  a  rivet  head  in  the  footplate  at  the  foot  of  the 
ratter  post  on  the  top  of  the  southeast  pier.  The  plate  is  marked 
'B.  M.  17.54"  with  black  paint.  The  elevation  of  the  bench  mark 
ibove  gage  datum  is  17.54  feet.  Bench  mark  No.  2  is  a  spike  in  the 
outhwest  side  of  a  cottonwood  stump  25  feet  southeast  of  the  south- 
east pier.  It  is  marked  "B.  M.  11.24."  Its  elevation  above  gage 
latum  is  11.24  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
he  direction  of  C.  C.  Babb,  district  engineer. 


Discharge  measurements  of  Marias  River  near  Shelby,  Mont. ,  for  1003. 


Date. 


*ajr7.___ 
fay  30... 
une25 .. 
nly24... 

Mg!18tl8 

October  1 


Hydrographer. 


F.  M.  Brown 
C.  T.  Prall . . 
A.  E.  Place  . 
E.  W.  Myers 
A.  E.  Place  . 
J.  H.  Sloan.. 


Gage 
height. 


Feet. 


3.  55 
4.35 
4.69 
3.15 
2.57 
2.95 


Discharge. 


Second-feet. 

1,721 

3,330 

.  3,969 

1,019 

617 

786 


1RR  99—04 8 
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Mean  daily  gage  height,  in  feet,  of  Mt.rian  River  near  Shelby,  Mont.,  for  1003. 


,.„. 

Mb. 

Mar. 

8.30 

a  io 

I  in 

B.tt 

J.  (ft 

:i  to 

S.TQ 

2.90 

h.-jii 

8.  TO 

3.  BO 

aoo 

£.&) 

%m 

;(.(■> 

a  10 

JtBO 

aoo 

an 

in 

aoo 

an 

L>  m 

aoo 

a  10 

«.» 

an 

j!.  no 

*H) 

an 

son 

ttn 

aw 

8.00 

a  oo 

an 

8,00 

8.10 

aoo 

j  in 

3.10 

aoo 

8.  BO 

am 

aoo 

9  in 

tun 

aoo 

-l.'M 

&M 

a.  i" 

:l  m 

an 

n.i'i 

a  in 

:<  t.i 

■ti.i 

la> 

a  io 

3  00 

:i  HI 

a  io 

a.  «i 

a.  ai 

ft  10 

a  hi 

a  :*■ 

a  io 

8.30 

a  :<i 

SJHl 

an 

8.20 

160 

aw 

:i-»i 

S.10 

»» 

8  Hi 

a« 

:i.i.i 

3.30 

3  :•! 

aw 

:t  in 

a  in 

f,  VI 

3.10 

11.10 

Apr.   May.  June.  July    Sept.  '>■!.    N< 


S.»     2.8)  |  3  » 

t.s»i  2.ao  I  a.» 

2.90     2.80  19 

i.w  ■  2.«o  j  aw 

aw   am  |  aw 


2.»  I  aio    la 


HO 

am 

m 

a  so 

BO 

A  ;Vl 

TO 

an 

Til 

an 

70 

an 

TO 

an 

an 

an 

an 

an 

an 

80 

n  Record  miming  f mm  July  II  to  September  11.    No  obs 


Rating  table  for  Marias  River  n 


£K 

Dtooharffe. 

Guru 

haiglit. 

Discharge. 

bSHTt. 

Discharge. 

height. 

Discharge. 

Ferl. 

Second-fttt 

fM 

Stcund-fcet. 

fV((. 

Stcontl-frtt. 

Ftrt. 

Seanut/rtl, 

2.  a 

408 

2.9 

810 

3.5 

1,600 

4.1 

2,600 

2.4 

460 

3.0 

895 

3.6 

1,800 

4.8 

3,000 

2. 5 

518 

3.1 

990 

3.7 

2,000 

4.3 

3,200 

3.0 

582 

3.3 

1.100 

3.8 

2,200 

4.4 

3,400 

3.7 

654 

3.3 

1,240 

3.9 

2.400 

4.5 

8,600 

2.S 

730 

3.4 

1.410 

4.0 

2.600 

4.6 

3,800 

Differt'ncesab'jve  4.5  feet,  300  per  tenth.  Curve  extendi  A  above  gage  height  4.69 
feet,  the  highest  measurement  mail^  in  1903.  Meaflarements  made  in  1902  at  low 
water  determine  the  lower  part  of  the  curve. 
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Estimated  monthly  discharge  of  Marias  River  near  Shelby,  Mont. 

[Drainage  area,  2,610  square  miles.] 


Month. 


1903. 

January  

February  ... 

If  arch 

April 

May 

June 

July  « 

August b 

September  c . 

October 

f    November..  _ 


The  year 


Discharge  in  second-feet. 


MaTimnm. 


1,240 
1,600 
7,400 
6,800 
3,800 
7,800 
3,800 

800 
1,240 

805 
2,400 
2,200 


7,800 


Minimum. 


408 
460 
805 
518 
1,100 
3,600 
800 
510 
460 
582 
408 
654 


408 


Mean. 


068 
034 

1,563 

1,516 

2,582 

5,467 

1,903 

671 

618 

738 

1,048 

1,506 


Run-off. 


Total  in 
acre-feet. 


8econd-feet 

per  square 

mile. 


59,520 

51,871 

96,105 

90,208 

158, 761 

325,309 

122,545 

41,258 

36, 774 

45, 378' 

62,360 

92,600 


1,634   1,182,689 


Depth  in 
inches. 


0.371 
.358 
.598 
.581 
.989 

2.094 
.764 
.257 
.237 
.282 
.401 
.577 


.626 


0.431 
.373 
.689 
.651 
1.140 
2.334 
.882 
.296 
.264 
.325 
.451 
.668 


8.504 


a  July  12  to  23  and  25  to  31  estimated.  &  August  1  to  17  and  19  to  31  estimated. 

•  September  1  to  10  estimated. 

TWO  MEDICINE  CREEK  AT  MID  VALE,  MONT. 

This  station  was  established  September  17,  1902,  by  C.  C.  Babb. 
It  is  located  200  yards  above  the  great  Northern  Railroad  bridge  1 
mile  from  the  railroad  station  at  Mid  vale,  Mont.     The  gage  is  inclined 
and  graduated  so  as  to  give  readings  of  vertical  feet  and  tenths.     It 
is  fastened  to  a  tree  and  stake.     The  observer  during  1003  was  Mal- 
colm Clark.     Discharge  measurements  are  made  by  wading.     The 
initial  point  for  soundings  is  on  the  left  bank.     The  channel  is  straight 
for  700  feet  above  and  300  feet  below  the  station.     The  banks  are 
high  and  rocky.     Bench  mark  No.  1  is  a  nail  in  a  rock  13.5  feet  below 
the  rod.     Its  elevation  is  2.03  feet  above  the  zero  of  the  gage.     Bench 
mark  No.  2  is  a  nail  driven  in  a  spruce  tree  40  jrards  north  of  the  rod. 
Its  elevation  is  32  feet  above  the  zero  of  the  gage. 

This  station  was  established  during  the  investigation  of  the  feasi- 
bility of  storing  the  waters  of  the  river  iqr  irrigating  purposes.  This 
was  found  to  be  impracticable,  and  the  station  was  accordingly  dis- 
continued July  1,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 


J 
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Mean  daily  gage  height,  in  feel,  of  Too  Medicine  Creek  at  Midvale,  Mont.J 'or 

Day.  Jan.   Apr.  May.Jnne.  July 


i>  ■  I 

A 


]  :.i 


L«  : 


e.<w 


I  .on 

1    VI 


.    1.6* 


L4D 


;i" 


n  discontinued. 


T  :l  ■-'  M»fhSl. 


SUN  RIVER  AT  CHRISTIAN'S  RANCH,   NEAR  AUGUSTA,  MONT. 

This  station  was  established  October  31,  1903,  by  C.  T.  Prall.    Itii 
located  below  Christian's  ranch  and  l>elow  the  head  of  Kilraven  ditch, 
14  miles  northwest  of  Augusta  and  21  miles  southwest  of  Choteaa,  in 
Lewis  and  Clarke  County,  Mont.     The  wire  gage  is  on  the  left  bank  I 
about  250  feet  below  the  cable.     The  horizon  tail  scale  board  is  painted  !, 
white,  and  is  nailed  to  a  plank,  which  is  tolled  to  three  posts  set  in 
the  ground.     The  length  of  the  wire  from  the  end  of  the  weight  to  the 
marker  is  13.15  feet.     The  distance  from  the  outside  edge  of  the  pul- 
ley to  the  zero  of  the  scale  is  4  feet.     Bench  mark  No.  1  is  the  high- 
est point  of  rock  in  Sun  River,  12  feet  upstream  from  gage.    The 
size  of  the  rock  is  4  cubic  yards.     The  elevation  of  the  bench  mark  is 
3.90  feet,  above  the  zero  of  the  gage.     Bench  mark  No.  2  is  a  nail  in 
the  root  of  a  cottonwood  tree  15  feet  east  of  the  gage.     Its  elevation 
is  14.45  feet  above  the  zero  of  the  gage.     Bench  mark  No.  3  is  a  n*H 
in  the  post  which  supports  the  inshore  end  of  the  gage.     Its  elevation 
is  10.117  feet  above  the  zero  of  the  gage.      Discharge  measurements  are 
made  by  means  of  a  cable,  car,  tag  wire,  and  stay  wire.     The  only 
observer  available  is  CJ.  B.  Christian,  who  is  the  owner  of  several 
ranches.     On  account  of  extensive  business  interests  three  gage  read- 
ings a  week  are  the  most  that  the  observer  can  furnish.     The  chan- 
nel is  straight'  for  about  300  feet  above  and  2<H>  feet  below  the  station. 
The  right  bank  is  low  and  may  overflow  at  flood  stages;  the  left  bank 
is  high  and  rocky.     The  bed  of  the  stream  is  of  solid  rock.     The  cur- 
rent is  sluggish.     The  initial  point  for  soundings  is  the  left  cable 
strut. 
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The  observations  at  this  station  during  1903  have  been  made  under 
le  direction  of  C.  C.  Babb,  district  engineer. 

MISSOURI  RIVER  AT  CASCADE,  MONT. 

This  station  was  established  July  20,  1902,  by  W.  W.  Schlecht.  It 
i  located  at  the  highway  bridge  at  the  east  end  of  the  town  of  Cas- 
ide,  Mont.,  about  one-fourth  mile  from  the  railroad.  There  is  an 
land  about  600  feet  above  the  station  and  one  about  300  feet  below. 
here  is  a  fall  of  about  1  foot  at  the  island  below  the  station.  The 
ire  gage  first  installed  has  been  replaced  by  a  standard  chain  gage, 
hich  is  located  on  the  upstream  side  of  the  left  span,  and  is  fastened 
i  the  floor  of  the  bridge.  The  distance  from  the  end  of  the  weight 
>  the  marker  was  found  to  be  31.97  feet  in  October,  1903.  The 
arker  is  the  end  of  the  wire  loop,  which  serves  as  a  handle.  The 
ige  is  read  twice  each  day  by  H.  W.  Ludwig.  Discharge  measure- 
ents  are  made  from  the  upstream  side  of  the  two-span  highway 
ridge.  The  central  pier  of  this  bridge  is  protected  by  an  ice  and 
rift  breaker,  which  extends  about  125  feet  upstream.  The  initial 
tint  for  soundings  is  marked  on  the  guard  rail  over  the  right  abut- 
ent.  The  channel  is  straight  for  about  600  feet  above  and  200  feet 
ilow  the  station.  The  right  bank  is  low  and  the  left  bank  is  high, 
ith  bushes  along  both  banks.  There  is  a  single  channel,  broken  by 
le  bridge  piers.  The  ice  breaker  affects  the  current  to  some  extent. 
The  observations  at  this  station  during  1903  have  been  made  under 
le  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  Missouri  River  at  Cascade,  Mont.,  in  1903. 


Date. 


ay  15 

mel8 

dy8 

dy22 

Jy23 

igust  28__ 
1»ber2  ... 
member  3. 


Hydrographer. 


F.  M.  Brown... 
J.  H.  Sloan 

G.  T.  Morris  . . . 

J.  H.  Sloan 

E.  W.  Myers . . . 

J.  H.  Sloan 

do 

W.  B,  Freeman 


Gaffe 
height. 


Feet. 
5.38 
8.62 
5.85 
4.91 
4.93 
8.62 
4.05 
4.28 


Discharge. 


Second-feet. 
7,729 
19,186 
8,936 
5,054 
5,189 
2,317 
2,640 
2,786 
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Mean  daily  gage  lieight,  in  feet,  of  Missouri  River  at  Cascade,  Mont.,  for  isftt. 


Mm-.  Apr.  M»y.iJ 


July.  Aug.  SrpI.IUct.  jNdt, 


W.8U     4.30  1*05 


Hue 

ll..iKl.t. 

Discharge. 

SB. 

„^. 

hSSL 

Disc:  liar  kb. 

Qua 
height. 

Discharge. 

Feet. 

«*/. 

Second-feet. 

»„„«„,, 

Feet. 

Seeomd-feet 

8.3 

1.670 

4.1 

2,740 

4.9 

5,110 

5.7 

8,300 

8.4 

1.760 

4.2 

2,950 

5.0 

5. 500 

5.8 

8,700 

8.5 

1,860 

4.3 

3.170 

5.1 

5,900 

5.9 

9,100 

3.6 

1.970 

4.4 

3,420 

5.2 

6.300 

6.0 

9,500 

3.7 

a,  090 

4.5 

8,700 

5.3 

6,700 

6.1 

9.900 

3.8 

2.230 

4.6 

4,030 

5.4 

7,100 

3.9 

2,380 

4.7 

4,370 

5.5 

7,500 

4.0 

8,550 

4.6 

4.730 

5.6 

7,900 

Differences  above  gage  height  6  feet,  400  per  tenth. 

Table  is  determined  by  measurements  between  gage  heights  3.6  and  8.6  fe 
They  have  been  extendi'  atvive  and  below  these  points. 
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Estimated  monthly  discharge  of  Missouri  River  at  Cascade,  Mont.,  for  1902  and 

1903. 

[Drainage  area,  18^95  square  miles.] 


Month. 


1002. 
July  17-31.. 

August 

September  . 

October 

November.. 

1903. 

April 

May 

June 

July 

August 

September  .. 

October 

November. . . 
December . . . 


Discharge  in  second-feet. 


Maximum. 


6,000 
2,050 
2,305 
2,050 
4,030 

0,300 

12,700 

22,700 

12,700 

3,420 

2,550 

3,170 

6,300 

0,000 


MlnfjnTiTW 


8,170 
1,810 
1,015 
2,880 
2,550 

4,780 
7,700 
12,100 
2,845 
2,000 
1,070 
2,645 
8,170 
2,740 


Mean. 


4,847 
2,171 
2,057 
2,720 
3,176 

6,536 
0,058 
17,058 
7,802 
2,872 
2,274 
8,056 
4,470 
6,083 


Total  in 
acre-feet. 


144,208 
133,400 
122,400 
167, 247 
188,085 

888,010 
612,208 
1,068,278 
448,088 
145, 840 
135,312 
187,006 
265,083 
374,020 


Run-off. 


Second-feet 

per  square 

mile. 


0.265 
.110 
.112 
.140 
.174 

.857 
.544 
.081 
.800 
.180 
.124 
.167 

.  *rrt 

.332 


Depth  in 
inches. 


0.148 
.137 
.125 
.172 
.104 

.308 
.624 
1.001 
.460 
.150 
.188 
.193 
.272 
.883 


MISSOURI  RIVKR  NEAR  TOWNSEND,  MONT. 

This  station  was  established  October  1,  1891,  by  the  Missouri  River 
Commission.     The  locality  is  2,504  miles  above  the  mouth  of  the  river. 

A  standard  wire  cable  gage  was  erected  on  a  county-road  bridge 
located  about  300  feet  below  the  Northern  Pacific  Railroad  bridge 
across  Missouri  River  near  Townsend,  Mont.  Its  zero  is  set  at  an 
approximate  elevation  of  3,700  feet  above  sea  level,  as  determined 
from  a  primary  line  of  levels  run  under  the  direction  of  the  Commis- 
sion in  1890  from  Three  Forks  to  Fort  Benton,  Mont.,  and  starting 
from  a  bench  mark  of  the  Northern  Pacific  Railroad  at  Gallatin, 
Mont.     (See  Annual  Report  of  Chief  of  Engineers,  1891.) 

The  gage  reads  from  3,785  to  3,799  feet.  A  record  of  the  daily  gage 
height  is  maintained  by  the  Department  of  Agriculture.  The  observer 
for  both  Departments  is  M.  McMahon.  A  gage  reading  of  3,785  feet 
is  taken  as  the  zero  of  the  United  States  Geological  Survey  observa- 
tions. Discharge  measurements  are  made  from  the  lower  side  of  the 
bridge,  and  distances  are  marked  on  the  guard  rail.  The  initial  point 
for  soundings  is  over  the  left  pier  on  the  lower  side  and  is  marked  on 
the  guard  rail.     The  channel  is  straight  for  300  feet  above  and  below 
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the  station.     The  right  bank  is  low,  but  has  been  known  to  be  over- 
flowed but  once.     The  left  bank  is  high  and  rocky.     The  bed  of  the 
stream  is  composed  of  clean  gravel  and  is  shifting.     The  channel  is 
broken  by  three  bridge  piers,  and  the  velocity  is  made  uncertain  by 
eddies  and  backwater.     The  piers  are  protected  on  the  upstream  side 
by  heaps  of  riprap  and  by  cofferdams.     These  cause  an  appreciable  1 
difference  in  the  elevation  of  the  water  surface  above  and  below  these 
protections.     They  cause  a  contraction  of  the  current,  which  has 
eroded  large  holes  under  the  bridge. 

The  United  States  engineers'  reference  bench  mark  is  B.  M.  10 
(Townsend),  described  as  "located  on  the  right  bank  of  the  Missouri 
River,  about  one-half  mile  north  of  Townsend  railroad  station,  about 
one-half  mile  from  river,  measured  in  a  perpendicular  direction  to 
track,  and  about  three-fourths  mile  south  of  the  railroad  bridge  over 
Missouri  River.  It  is  about  GO  feet  west  of  a  point  on  the  track  30 
feet  north  of  railroad  bridge  No.  392,  and  about  7  feet  west  of  rail- 
road fence.  Compass  reading  to  milepost  1121  is  318°.  Marked  by 
stone  and  pipe;  elevation,  3,795.991  feet."  This  elevation  is  erroneous, 
but  is  the  elevation  from  which  the  gage  is  set. 

The  tabulated  records  of  the  Townsend  gage  are  reductions  to  the 
St.  Louis  directrix  datum  obtained  by  subti acting  400.063  feet  from 
the  daily  means  of  the  gage  readings. 

In  April,  1903,  two  new  bench  marks  were  established  by  J.  S. 
Baker.  The  first  has  been  destrojTed.  The  second  of  these  bench 
marks  is  a  spike  driven  near  the  ground  in  the  north  side  of  a  12  by 
12  inch  post  located  on  the  north  bank  of  the  river  about  200  feet 
below  the  bridge.  Its  elevation  is  14.98  feet  above  the  Geological 
Survey  gage  datum. 

The  area  drained  at  this  point  is  approximately  15,000  square  miles, 
comprising,  as  above  stated,  the  inflow  from  Gallatin,  Madison,  and 
Jefferson  rivers.     This  gage  at  Townsend  is  the  highest  of  a  series 
of  twenty  or  more  gages  maintained   permanently  by  the  Missouri 
River  Commission.     Descriptions  of   these  gages  are  given  in  the 
annual  report  of  the  Missouri  River  Commission,  contained  in  the 
Annual  Report  of  the  Chief  of  Engineers,  United  States  Army;  that 
for  1891,  on  page  3819;  for  1892,  on  page  3271,  and  for  1893,  on  page 
2310.     The  distance  of  this  point  above  Sioux  City  is  1,703  miles,  and 
above  Fort  Benton,  the  next  gage  below  maintained  by  the  Corps  of 
Engineers,  219  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 
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Discharge  measurements  of  Missouri  River  near  Townsend,  Mont.,  in  1903, 


Date. 

HydrogTapber. 

height. 

Discharge, 

Fnl. 
4.40 
4.93 
5.25 
8.80 
5.25 
4.30 
3.40 
3.74 

7,020 
7,786 
15,879 

June  20 

J.H.Sloan .... 

i>  daily  gage  height,  i 


•  Toamsetid,  Mont.,  for 


D.y. 

Hu. 

Ap 

1 

. 

aw 
■» 

9TO 

..  :<i 
■-  :.. 
AID 
.,  :.. 
AID 
i  tt 

1    til 

.  ■«. 
*.» 

l«> 

. 

■,, 

Mmr.  Apr.  M»y.Jum>.  July    Ang.  S*jit.  Oct. 
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Rating  table  for  Missouri  River  near  Townsend,  Mont, ,  from  January  1  to  Decerr 

ber  31,  1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. ' 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. \ 

Feet. 

Second-feet. 

3.0 

1,200 

4.2 

4,270 

5.4 

8,555     | 

7.2 

17,040 

3.1 

1,390 

4.3 

4,600 

5.5 

8,965 

7.4 

18,210 

3.2 

1,590 

4.4 

4,930 

5.6 

9,375 

7.6 

19,450 

3.3 

1,800 

4.5 

5, 260 

5.7 

9,795 

7.8 

20,760 

3.4 

2,020    1 

4.6 

5,600 

5.8 

10,220 

8.0 

22,150 

3.5 

2,250 

4.7 

5,940 

5.9 

10,655 

8.2 

23,650 

3.6 

2,490 

4.8 

6,285 

6.0 

11,100 

8.4 

25,410 

3.7 

2,745 

4.9 

6,635 

<    6.2 

12,015 

8.6 

27,490 

3.8 

3,020 

5.0 

7,000 

6.4 

12,960 

8.8 

29,830 

3.9 

3,315 

5.1 

7,875 

6.6 

13, 930 

4.0 

3,630 

5.2 

7,760 

6.8 

14,925 

4.1 

3,950 

■ 

5.8 

8, 155 

7.0 

15,950 

1903  rating  table  same  as  1901  and  1902. 

Estimated  monthly  discharge  of  Missouri  River  near  Townsend,  Mont.,  for  190T 

[Drainage  area,  14,500  square  miles.] 


Month 


March  15-31 

April 

May 

June 

July 

August 

September.. 

October  

November  n 
December  «- 


Discharge  in  second-feet. 


Maximum. 


14, 425 
7,760 
10,655 
21,445 
7,760 
3,630 
2,745 
3,315 
3,315 


Minimum. 


4,600 
3, 950 
5,600 
6,635 
3,315 
1,800 
1,800 
2,745 
2,745 


Mean. 


10,568 
5, 295 
7,590 

15,785 
5,282 
2, 398 
2,350 
3,231 
2,934 
2, 745 


Total  in 
acre-foet. 


356,342 
315, 074 
466,691 
939, 273 
324, 777 
147, 447 
139,835 
198,666 
174,585 
168,783 


Run-off. 


Second- 
feet  per 
square 
mile. 


0.729 
.365 
.523 

1.089 
.364 
.165 
.162 
.223 
.202 
.189 


Depth  in 
inches. 


0.461 
M 

1.212 
.49C 
.19C 
.181 
.2fi 
.22E 
.21* 


«  November  17  to  December  31  estimated. 
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GALLATIN  RIVER  AT  LOGAN,  MONT. 

This  station  was  established  August  24,  1893,  by  F.  H.  Newell,  at 
Ae  railroad  pump  house  immediately  below  the  Northern  Pacific 
bridge  crossing  Gallatin  River  at  Logan,  Mont.  The  gage  was  a  ver- 
tical rod  fastened  to  the  cribwork  box  sunk  in  the  river  for  the  pro- 
tection of  the  inlet  pipe  of  the  pump.  The  bench  marks  consisted  of 
nails  driven  into  the  angle  of  the  pier  of  the  bridge  facing  the  gage, 
these  being  placed  at  the  elevation  of  the  7,  8,  9,  and  10  foot  marks, 
and  designated  by  corresponding  figures.  At  the  bridge  itself  meas- 
urements of  volume  can  not  well  be  made,  as  the  stream  is  divided 
into  four  channels,  being  very  swift  in  two  of  these  and  obstructed 
by  piles,  snags,  and  sand  in  the  others.  Above  the  bridge,  however, 
Ls  a  broad  straight  course,  where  measurements  can  be  made  by 
means  of  a  boat  and  cable. 

On  March  10,  1894,  the  gage  rod  was  washed  out,  together  with  the 
crib  to  which  it  was  attached,  no  discharge  measurements  having 
been  made  while  it  was  in  place. 

On  November  16,  1894,  a  new  gage  was  established  by  Arthur  P. 
Davis,  under  the  northeast  corner  of  the  Northern  Pacific  bridge 
above  mentioned.  This  gage  consisted  of  timbers  partly  inclined  and 
partly  vertical,  the  lower  inclined  portion  being  graduated  from  0.6 
foot  up  to  7.1  feet  and  the  vertical  portion  from  7  feet  up  to  12.1 
feet.  Bench  mark  No.  1  was  on  the  head  of  a  bridge  spike  in  the  top 
of  the  pile  stump  to  which  the  lower  end  of  the  inclined  gage  was  fas- 
tened. Its  elevation  was  1.62  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  was  the  head  of  a  bridge  spike  driven  horizontally  into 
the  first  pier  east  of  the  river.  It  was  driven  into  the  north  end  and 
was  marked  "B.  M."  Its  elevation  was  9.32  feet  above  the  zero  of 
the  gage.  The  measurements  were  made  by  means  of  a  cable  across 
the  river  100  yards  above  the  bridge. 

On  September  16,  1896,  a  wire  gage  was  placed  in  the  east  span  of 
he  railroad  bridge  and  fastened  to  the  guard  rail  on  the  upper  side, 
rhe  distance  from  the  outside  edge  of  the  pulley  to  the  end  of  the  rod 
ras  1  foot;  from  the  end  of  the  weight  to  the  index  marker  was  18.4 
eet.  Bench  mark  No.  1  was  the  top  of  the  northeast  corner  of  the 
ron  plate  at  the  foot  of  the  diagonal  end  member  of  the  truss  at  the  east 
nd  on  the  upper  side,  and  was  13.7  feet  above  datum.  Bench  mark 
to.  2  was  a  spike  in  a  pile  stump,  described  and  called  "  Bench  mark 
Jo.  1 "  in  the  description  of  the  1894  gage. 

The  present  station  if?  located  450  feet  northeast  of  the  railroad 
ridge  and  600  feet  northwest  of  the  railroad  station.  It  was  estab- 
shed  in  October,  1901,  by  J.  S.  Baker.  The  standard  chain  gage  is 
laced  on  a  horizontal  frame  20  feet  east  of  the  south  cable  support. 
Tie  gage  is  read  once  each  day  by  N.  A.  Smith.  Discharge  measure- 
lents  are  made  by  means  of  a  cable,  car,  and  tagged  wire  about  450 
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feet  above  the  railroad  bridge.  The  initial  point  for  soundings  is  the 
left  cable  support.  The  channel  is  straight  for  200  feet  above  and 
below  the  station.  The  current  has  a  moderate  velocity.  The  right: 
bank  is  high  and  rocky  and  is  not  liable  to  overflow.  ''The  left  banlc 
is  low,  but  will  overflow  only  at  extremely  high  stages^'  Both  banks 
are  covered  with  bushes.  The  bed  of  the  stream  is  fwnjjjg,  with  a  small 
amount  of  vegetation.  On  July  27,  1901,  the  datum  «tthe  gage  was 
raised  1.23  feet.  The  bench  marks  in  present  use  are  located  as  fol- 
lows: Bench  mark  No.  1  is  a  railroad  spike  in  the  west  side  of  the 
post  of  the  gage  frame,  3.6  feet  from  the  top  of  the  bridge  bar.  Its 
elevation  is  8  feet  above  gage  zero.  Bench  mark  No.  2  is  a  tempo- 
rary bench  mark ;  it  is  a  point  halfway  down  on  the  bevel  edge  at  the 
top  of  the  coping  of  the  northeast  abutment  of  the  Northern  Pacific 
Railroad  bridge.    Its  elevation  is  11.705  feet  above  gage  zero. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  Gallatin  River  at  Logan,  Mont. ,  in  1903. 


DM* 

HydroRrapher. 

helgEt. 

Diacbtrg*. 

Fttt. 
1.26 
1.40 
2.07 
2.30 
2.48 
4.63 
3.55 
2.20 
1.28 
.38 
1.05 

Stcmid-ffrl 

May  2 

935 

1,« 

1,553 

1,011 

3,« 

1.4W 

788 

30» 

53J 

__ 

Mean  ihiibj  gage  height,  in  feet,  of  Gallatin  River  at  Logan.  Mont.,  for  1S0S- 


HVI.. 

,V,r 

Apr. 

Mm;.  June.  J 

HT 

An*. 

Sept. 

Oct. 

Not.   pet- 

1.90 

l.aO 

1.S0 

1.(0     H.«l     3 

10 

O.W> 

0.6Q 

1.16 

tOO  1     1-" 

1 

10 

i.» 

1.00 

1. 50     4.111     1 

OS 

1 

m 

BO 

1.20 

2,00  |     1-* 

■ 

HI 

l.OO 

1.50      ptl      1 

» 

1.2) 

2.0SJ     I-' 

1 

40 

1.10 

1    10 

1.60      (oj      2 

HI 

1 

so 

AO 

LSI) 

s.os'    I-S 

1 

40 

1.10 

1.40 

1.50  !   C)      i 

m 

] 

IK 

HO 

1.10 

S.00  j     1-' 

60 

1.10 

i.ss 

1.60  '  4.  SO    i 

3D 

I 

i:. 

SO 

1.86 

tool    J- 

■ 

Ml 

1.16 

].«! 

1.011  1  4.HIJ     2 

I 

10 

B0 

2.00       1- 

1 

JO 

1.10 

1   HI 

1.1*1  |  4.01     2 

HI 

1 

III 

Hi 

1.30 

10ll|     I' 
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Mean  daily  gage  height,  in  feet,  of  Gallatin  River,  etc.— Continued. 


D.T. 

i^JM. 

Mir. 

.Apr. 

.  Vli 

;  vii 
v.~. 

LOO 

1.40 
Li5 

1*1 
1  1.'. 
l.» 
I.M 
LIS 
1.40 

111 

IS 
1  80 

i  m 

1.60 
l.BO 
LOS 
1.70 
l.SD 

M»r  June.  July 

An* 

Sept. 

M 
M 

0.70 

.w 

,S0 
.10 
M 
.40 
.« 

.05 
.05 
.05 
LOO 
1.05 
1.10 
1.10 
1.10 
1.10 
1.10 

Oct. 

Nov. 

Pan, 

"3H.™ 

MO 

1  II 
1  10 
1.0D 

.  ... 
i   r. 
140 
l  *' 
i.«e 

!  f 

-  (■ 

-  ■. 
L40 

1  5. 
1   ■ 
1    ..' 
110 
1  ::. 
I  ir. 
i  in 
1  16 
1  m 

1    7u 

1  V, 

1  Ml 

i  Til 
1  »■ 
1  m 
I.M 
110 
r  ji 
«» 
■;  R 
t  :■• 
i  :•< 
ion 

1.80 

1  -II 
in 

:  i" 
i.so 
i  no 

I.M 

Lffl 
1  10 

1.60 

i  an 

1  ■ 

i.  ■■ 

1.S) 

1  11 

I.M 
1.10 

1  1" 

i  M 

1  10 

i.*i 

1.16 
1  40 
I  m 
100 
MO 
140 
1*4 

j.a 

t» 

m 

l.«G 
LSD 
130 
HOD 
J.10 
8.15 

4.» 

4.  TO 
1.80 
4.80 
4.60 
4.50 
4.  SI 
4.10 
4.10 

*■» 
2. 10 
1.00 
LOU 
LSD 
1.00 
1.411 
1.40 
I.  BO 
1.50 
l.BO 
1.40 
1.80 
1.30 

1.36 
L» 
J.S 
1.30 
l.BO 
1.30 

L10 
1.01 
1.00 

■. 
,80 
.00 
.St 

.75 
.70 

.00 
.65 

.55 
.65 
.60 
.60 
.60 
.» 
.60 
.60 
.60 

1.30     8.30 

i.3o ;  *.!« 

1.30     3.30 
LBa's.SS 
1.40     8.30 
1.40    8.15 
1.40  "3.40 
1.40     8.00 

l.w   aro 

1.40  '  4.60 

>, 

3D 

3D 
3D 
80 

.80 

111 

„, 

3,70  |  4.10 
3.00     IBS 
3. tO     3.15 
2.30     3.35 

s.io '  3.ss 
3.  in  s.  is 
an  3.(6 
K.oo   a.  oo 

1,10     3.00 
3.60  1  2.  HO 
(.SO    l«i 
3,80     B.  08 

3.10  1 

EEEE 

1.80 
1.8 
LIS 

1.36 
1.36 

1.45 
1.4s 
1.85 

1.36 
LAB 

2.80 
2.01 
2.10 
1.60 

l.HO 
1.30 
1.30 
1,80 
1.30 
1.31 

.10 
.40 

.30 
.10 
.10 
.25 
.30 

ole 

SSM1! 

■edNo 

T.mb 

»«■ 

nd  Dei 

embe 

1-15  to 

IB. 

as. 

DliwhnrgP. 

helefit. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 

height. 

Fret. 

Discharge. 

f>«. 

Second-fett 

fitt. 

Sectmd-frrl. 

Fttt. 

BmrndfiH. 

Strand-fat. 

0.1 

880 

1.8 

710 

2.5 

1,850 

8.7 

3,380 

.3 

356 

1.4 

780 

2.6 

1,965 

8.8 

3,530 

.8 

368 

1.5 

800 

2.7 

2,080 

3.9 

3.670 

.4 

370 

1.6 

940 

2.8 

2.200 

4.0 

3,830 

.5 

383 

1.7 

1,035 

2.9 

2,320 

4.1 

3,970 

.6 

400 

1.8 

1.130 

3.0 

2,440 

4.3 

4.1X1 

.7 

433 

1.9 

1.330 

3.1 

2,570 

4.3 

4,375 

.8 

450 

3.0 

1,31.1 

3.2 

3,700 

4.4 

4,430 

.9 

480 

3.1 

1,415 

3.3 

3,830 

4.5 

4,580 

1.0 

530 

3.3 

1,520 

3.4 

3,960 

4.6 

4,730 

1.1 

590 

3.8 

1,630 

3.5 

3,0»O 

4,880 

1.3 

650 

3.4 

1,785 

3.6 

3,340 

4.8 

5, 030 

903  table  same  as  1903 
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[so.  Ml 


Estimated  monthly  discliarge  of  Gallatin  River  at  Logan,  Mont.,  for  190$. 

[Drainage  area,  1,805  square  mflps.] 


Month. 


i 


Discharge  in  seoond-feet. 


January  

February 

March 

April 

May 

June 

July 

August 

September    . . . 

October 

November 

December 

The  year 


Maximum. 


Minimum. 


2, 

1. 

1, 

1. 
2, 

5, 

2, 


4, 

1, 


820 

530 

790 

220 

635 

030  | 

570  ' 

650 

590 

780 

580 

735 


5,030 


480 
530 
530 
710 
860 
2,820 
500 
382 
382 
620 
650 
590 


Mean. 


884 

1,041 

788 

872 

1,515 

3,749 

1,181 

467 

468 

712 

1,527 

840 


382  !      1,165 


Total  in 
acre-feet. 


50,666 
57,814 
48,452 
51,888 
93,154 
223, 0S0 
72, 616 
28,714 
27,848 
43,778 
90,862 
51,650 


840,622 


i 
Second-feet  -.11. 

I . 

I 


0.456 
.577 
.436 
.483 
.839 

2.077 
.654 
.259 
.259 
.394 
.846 
.465 


0. 


2.318 
.754 


.454 
.944 
.596 


.645  I      8,727 


WEST  GALLATIN  RIVER  NEAR  SALESVILLB,  MONT. 

The  Salesville  station,  which  has  been  maintained  for  a  number  of 
years,  was  established  near  Williams's  ranch,  about  16  miles  south- 
west of  Bozeman.     A  gage  rod  was  erected  in  July,  1895,  and  observa- 
tions were  begun  on  August  1  by  Ira  T.  Williams,  a  ranchman,  living 
about  GOO  feet  away.     The  gage  was  spiked  to  a  tree.     The  bench 
mark  consisted  of  a  6-inch  spike  driven  in  the  top  of  a  stump  5  feet 
north  of  the  gage  post.     It  was  6.71  feet  above  the  zero  of  the  gage,  as 
lowered  5  feet  from  the  original  position.     A  second  bench  mark  con- 
sisted of  a  6-inch  spike  driven  into  the  east  bridge  abutment.     This 
was  9.26  feet  above  the  zero  of  the  gage.     The  initial  point  for  sound- 
ings is  marked  on  the  guard  rail  over  the  center  of  the  left  pier.    The 
highway  bridge,  from  the  lower  side  of  which  discharge  measurements 
are  made,  is  not  at  right  angles  to  the  current.     At  flood  stages  the 
wrater  flows  behina  the  bridge  abutments  on  the  right  bank,  but  at 
other  times  is  confined  within  the  channel.     The  bed  of  the  stream  is 
composed  of  bowlders  and  is  not  liable  to  change.     The  velocity  is 
high,  rendering  discharge  measurements  somewhat  difficult.     The 
channel  is  nearly  straight,  with  slight  curves  both  above  and  below. 
The  West  Gallatin  canal,  carrying  about  125  second-feet  between 
July  1  and  September  15,  is  taken  out  below  the  station.     The  Klein- 
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It  canal,  carrying  about  50  second-feet  between  July  1  and 
t  15,  and  one  or  two  smaller  ditches  are  taken  out  above  the 
In  September,  1896,  a  wire  gage  was  placed  on  the  bridge, 
I  ley  being  fastened  to  the  end  of  the  rod  opposite  the  0.15-foot 
The  distance  from  the  end  of  the  weight  to  the  index  marker 
0  feet.  On  October  15,  1903,  thiB  length  was  15.70  feet.  The 
ges  were  made  to  read  the  same.  Bench  mark  No.  1  for  the 
ige  is  the  head  of  the  southwest  bolt  in  the  rim  of  the  southeast 
-ical  pier.  Its  elevation  is  13.70  feet  above  the  gage  datum, 
mark  No.  2,  established  May  22, 1900,  by  J.  S.  Baker,  is  a  large 
r  set  firmly  in  the  ground  on  the  south  side  of  the  wagon  road, 
ie  fence.  It  is  123  feet  east  of  the  center  of  the  southeast 
-ical  pier  and  is  at  an  elevation  of  13.69  feet  above  the  gage 

The  observer  is  Miss  Marguerite  Williams, 
observations  at  this  station  during  1903  have  been  made  under 
action  of  C.  C.  Babb,  district  engineer. 

I?  measurement*  of  We*t  Gallatin  River  near  Saletville,  Mont.,  in  1903. 


Data 

Hj-drogmpher. 

Que 

lieiftht. 

Discharge. 

Fret. 

3.73 
3.83 
8. 77 
8.75 
5.85 
4.25 

a.  05 

3.17 

Sectmd-feet 

W5 

tily  gage  height,  in  feet,  of  Wett  Gallatin  River  t, 
for  1903. 


r  Salesville,  Mont., 
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Mean  daily  gage  height,  in  feet,  of  Wett  Gallatin  River,  etc. — Continnal. 
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Aug. 
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8.40 

Sept 
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am '  i«o  ■  t» 
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*T5 
!  » 

M 
ffi 
85 

8.10 

&ao 
s.  no 

aoo 

8.00 

no'  V 

6  30  :  4.00 
5.40     4.00 
5.40  '  4.1V 
5.40     3.90 
5.80  .  3.80 
5. «)     8.00 

«B 

l»lt 

W 

liK     J.«i     * 

in            * 

IB  i  8.31 

Ml     3.1(1 
80     8.10 

aoo  i  aoo 

3.10  '  3.00 

CM1  I 

aoo 

1  , 

1 

"  Gage  broken  from  August  18 


■SK. 

Diacbartfp. 

Gage 

Diacb&rgo. 

iSBL 

Di*'lim-K(>- 

heig'St. 

Discharge 

Frrt. 

flmmt-frrt. 

Fret. 

*Bmrf-/«f. 

Hwi. 

Htcond.fttt. 

fttt. 

arramd-ftrt 

3.0 

364) 

3.5 

860 

4.4 

1.710 

5.3 

3.000 

a.  7 

370 

3.0 

730 

4 

1.800 

5.4 

3.  ISO 

3.8 

390 

3.7 

810 

4 

0 

1,090 

5.5 

3.800 

2.1) 

410 

3.8 

910 

4 

7 

2.130 

5.6 

3.450 

3.0 

440 

3.0 

1,020 

4 

8 

2,270 

5.7 

3.600 

3.1 

470 

4.0 

i.iso 

4 

S 

2,410 

5.8 

3,750 

3.2 

510 

4.1 

1,290 

0 

3,650 

5.9 

3,900 

3.3 

350 

4.3 

1,430 

6 

1 

2.700 

6.0 

4,050 

3.4 

BOO 

4.3 

1,570 

8 

~ 

2. 890 

Tangent  above  5  feet,  with  differences  of  150  per  tenth.     Table  extended  0.1  f 

below  lowest  and  0. 15  foot  above  highest  measurement. 
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iimated  monthly  discharge  of  West  Ckillatin  River  near  Salesville,  Mont. ,  for 

1903. 

m 

[Drainage  area,  860  square  miles.] 


Month. 


Discharge  in  second-feet. 


Total  in 
acre-feet. 


Run-off. 


Second- 
feet  per 
square 
mile. 


0.429 

.444 

.430 

.490 

1.240 

4.800 

1.901 

.795 

.530 

.538 

.491 

.498 


Depth  in 
inches. 


0.494 

.462 

.496 

.556 

1.430 

5. 350 

2.191 

.916 

.590 

.619 

.551 

.574 


1.050       14.229 


a  August  17  to  31  estimated. 
MIDDLE  CREEK  NEAR  BOZEMAN,   MONT. 

The  station,  established  on  August  3,  1895,  is  located  9  miles  south 
f  Bozeman,  one-eighth  of  a  mile  above  the  old  sawmill  dam,  and  1£ 
lies  above  the  mouth  of  the  canyon.  Discharge  measurements  are 
ade  from  a  wire  cable  placed  across  the  stream  in  1898.  The  gage 
as  about  200  feet  below  the  cable  and  consisted  of  a  horizontal 
ame  supporting  a  wire  gage.  Bench  mark  No.  1  consisted  of  a 
•ike  driven  horizontally  into  a  stump  5  feet  high  about  80  feet  east 
the  gage  rod.  The  middle  of  this  spike  was  at  an  elevation  of  7.03 
et  above  gage  datum.  Bench  mark  No.  2  consisted  of  an  8-inch 
idge  spike  driven  horizontally  into  a  charred  stump  about  25  feet 
irtheast  of  the  gage,  with  an  elevation  of  3.58  feet.  Bench  mark 
x  3  consisted  of  a  large  rock  93  feet  east  of  the  gage,  marked  "  B.  M." 
black  paint,  and  4.84  feet  above  gage  datum.  The  initial  point  for 
undings  is  on  the  left  bank.  The  water  moves  swiftly  on  one  side, 
le  left  bank  is  low  and  liable  to  overflow.  The  bed  of  the  stream 
of  gravel  and  is  liable  to  change.  Gage  heights  were  not  taken  in 
Yi  and  1901,  owing  to  the  impossibility  of  securing  an  observer  at 
•derate  expense. 

i  new  gage  and  three  new  bench  marks  were  established  at  this 
tion  on  May  8,  1902.     The  gage  is  located  50  feet  above  the  cabte, 

nut  99-04 9 


130  STREAM   MEASUREMENTS   IN   1903,  PART   III.  [so 

The  length  of  the  wire  from  the  end  of  the  weight  to  the  markei 
14.76  feet.  Bench  mark  No.  1  is  the  top  of  a  bowlder  56  feet  sou 
east  of  the  deadman  of  the  east  end  of  the  cable.  It  is  marked  in 
paint  "B.  M.,  U.  S.  G.  S.,  8.41."  Its  elevation  is  8.41  feet  above 
zero  of  the  gage.  Bench  mark  No.  2  is  the  top  of  a  bowlder  68  i 
southeast  of  the  deadman,  marked  in  red  paint  "B.  M.,  TJ.  S.  G. 
0.26."  Its  elevation  is  9.26  feet  above  the  zero  of  the  gage.  Be 
mark  No.  3  is  a  large  bowlder  on  the  hillside  150  feet  northeast  of 
deadman,  marked  "B.  M.,  U.  S.  G.  S.,  20.43."  Its  elevation  is  2( 
feet  above  the  zero  of  the  gage.  The  relation  of  the  gage  zeros 
not  been  determined. 

During  1903  measurements  were  made  by  means  of  the  cable 
car,  although  the  car  was  out  of  repair.     Soundings  were  not  refei 
to  the  initial  point,  as  the  tag  wire  had  been  removed.     The  streai 
too  rough  to  afford  accurate  measurement  and  has  an  extremely  1 
velocity  at  flood  stages.     The  gage  heights  were  not  read  during  1! 

The  observations  at  this  station  during  1903  have  been  made  an 
the  direction  of  C.  0.  Babb,  district  engineer. 

Discharge  measurements  of  Middle  Creek  near  Bozeman,  Mont.,  in  1903. 


Date. 


Hydrosrapher.  yZZS?*.        Diacha 


April  17 |  F.  L.  Travenner 

May  21 '  G.  T.  Morris  ... 

i 

June  3 '  C.  E.  Lamme 

June  13.. . .     .J.H.Sloan 

June  28 do.. 

July  17 ...do . 

September  6 do  _  _ . 

October  14 . . .  i do    


I 


Second 


MADISON  RIVER   (INCLUDING   CHERRY   CREEK)  NEAR  NORRIS,  MO] 

This  station  is  located  at  the  ranch  of  the  observer,  Mrs.  S.  A.  Bh 
4  miles  below  the  Redbluff  county  iron  bridge  over  the  Madison, 
about  H  miles  below  the  mouth  of  Cherry  Creek.  It  is  also  aboi 
miles  below  the  location  of  the  old  Redbluff  station,  describee 
Bulletin  No.  131,  on  page  18.  It  was  established  May  2, 1897,  at  wl 
time  the  one  at  Threeforks  was  discontinued.  The  vertical  gag 
fastened  to  a  post  set  firmly  in  the  bed  of  the  river  and  braced  \ 
crosspieces  from  the  bank.  It  is  about  125  yards  west  of  the  observ 
house.  Discharge  measurements  are  made  from  the  lower  side 
the  iron  bridge  above.  Cherry  Creek  is  measured  at  the  same  ti 
as  it  enters  between  the  g»ge  and  the  bridge.  The  initial  point 
soundings  is  at  the  leff  «*"**tnent  of  the  bridge.     The  banks  are  I 
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and  do  not  overflow.  The  bed  of  the  stream  is  rocky  and  the  current 
is  qui  to  swift. 

The  channel  is  curved  both  above  and  l>elow  the  station,  but  the 
bridge  is  at  right  angles  to  the  current. 

The  bench  mark  established  June  0,  1901,  by  J.  S.  Baker,  iB  the 
top  of  a  large  granite  bowlder  20  feet  south  of  the  gage  rod  and  8  feet 
east  of  the  river  bank.  There  is  a  spot  of  black  paint  on  the  top  of 
the  bowlder,  and  the  letters  "B.  M.  U.  8.  G.  S.  6.856."  The  elevation 
of  this  bench  mark  is  6.856  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  0.  Babb,  district  engineer. 


bitcharge  measurements  of  Madison  River  near  Norris 

Mont.,  in 

190.1. 

Dmtt. 

Hydrognpher. 

height 

Discharge, 

Fttt. 
1.46 
1.6S 
3.90 

a.  is 

1.63 
1.30 
1.85 

Strond-/ett. 

J*mk  daily  gage  height,  in  feet,  of  Madison  River  near  Norris,  Mont.,  for  190.1. 
Dmy.  J«n.   Feb.  M»r.  Apr.  May.  June.  July.  Aug-  lient.1  ("let.    Nov.  Dec. 
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Mean  daily  gage  height,  in  feet,  of  Madison  River,  etc. — Continued, 
i.  Ifar.  Apr.  1S&Y-  Jane.  Jnly.  Aug.  Sept-  Oct.    ] 


1.M 


,..', 


..7) 


m 


I  :*> 


Que 

height. 

Discharge. 

Que 
height. 

Discharge. 

height 

Discharge,  j 

Out 
height. 

Discharge. 

Feet. 

Second-feet. 

Fret. 

Second-feet. 

Feel. 

Second-feet). 

Feet. 

Second-feet. 

1.3 

1,050 

1.7 

3,800 

3.3 

3,830    I 

3.7 

5,870 

1.3 

1,230 

1.8 

3,600 

3.8 

4,130 

3.8 

5,680 

1.4 

1,440 

1.0 

3,900 

3.4 

4,440 

2.9 

5. 990 

l.S 

1,700 

3.0 

8,300 

3.5 

4,750 

8.0 

6,300 

1.8 

3.000 

3.1 

3,510 

3.6 

.1,000 

Table  extended  one-tenth  foot  above  and  below  extreme  measurements  made 
during  1908. 

Estimated  monthly  diwltarye  of  Mitdinon.  River  near  Xorris,  Mont.,  for  1903. 
[Drainage  Area.  s,fl»s  miliars  miles.  1 


(BUM 


Maxima  in.    Minimum.  | 


Rnn-o3. 

arreieei.    .    (eetper    I  Depth  ii 
square         Inches. 


January  «  . . 
February  " 

March  "  .    . 
April 

May 

Jnly 

August 
September 

October 

November  . 
December". 


1,700 

1,440 

8,355 

1,700 

6. 14.i 

3,510 

3.511)  . 

1.7(10 

J,  141  '     131.645 


1.090 

i.se»i 

2.430 

2.71» 

1.030 

1.10H 

.603 

.6fc* 

.53,5 

.swe 

The  year....  ■ I    1.740  1,265,095 


HOYT.] 
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JEFFERSON   RIVER  NEAR  SAPPINOTON,  MONT. 


This  station  was  established  November  13,  1894,  by  A.  P.  Davis. 
It  is  located  300  feet  above  the  railroad  bridge,  1  mile  north  of  the 
railroad  station  at  Sappington,  and  7  miles  above  Willow  Creek.  The 
chain  gage  is  fastened  to  the  guard  rail  on  the  upstream  side  of  the 
south  span  of  the  Northern  Pacific  Railway  bridge.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  16.35  feet.  It  is  read 
twice  each  day  by  John  Fraser.  Discharge  measurements  are  made  by 
means  of  a  cable,  car,  and  tagged  wire  about  300  feet  above  the  rail- 
road bridge  to  which  the  gage  is  attached.  The  initial  point  for 
soundings  has  been  taken  as  the  cable  support  on  either  bank.  The 
channel  is  straight  for  600  feet  above  and  300  feet  below  the  station. 
The  current  velocity  is  swift.  Both  banks  are  composed  of  clay  and 
are  covered  with  willows  and  underbrush.  The  right  bank  may  over- 
flow at  extreme  high  water.  The  bed  of  the  stream  is  composed  of 
rocks  and  gravel  and  there  is  but  one  channel.  On  November  3, 
1897,  the  gage  rod  was  lowered  0.8  foot.  The  subsequent  years  were 
adjusted  to  the  new  datum,  but  the  remainder  of  1897  was  corrected  to 
agree  with  the  old  datum. 

Bench  mark  No.  1  consists  of  a  6-inch  wire  nail  driven  horizontally 
in  the  east  side  of  the  blocking  which  forms  the  south  abutment  of 
the  railroad  bridge  and  is  12.90  feet  above  gage  datum.  Bench  mark 
No.  2  is  a  6-inch  wire  nail  in  a  telegraph  pole  about  30  feet  south 
and  east  of  the  south  abutment  of  the  bridge  and  is  at  an  elevation 
of  9.93  feet  above  gage  datum.  Bench  mark  No.  3  is  the  head  of  the 
northwest  bolt  fastening  the  switch  standard  to  the  cross-tie  30  feet 
east  of  the  bridge;  its  elevation  is  17.70  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 


Discluirge  measurements  of  Jefferson  River  near  Sappington,  Mont.y  in  1903. 


Date. 


Hydrographer. 


W.  B.  Freeman 
F.  M.  Brown  .. 
W.  B.  Freeman 
J.  H.  Sloan 


April  17 

May2._ 

May 27 ... 

Jane  7 

June  22 ; do 

July  10 GK  T.  Morris 

July 24 |  J.  H.  Sloan.. 

August  24.. ' do 

October  4 —  • do 


Gage 
height. 


Discharge. 


Feet. 

Second-feet. 

2.72 

1,998 

3.41 

3,060 

3.46 

3,051 

6.40 

9,755 

4.68 

5,968 

3.60 

3,436 

2.50 

1,874 

1.45 

535 

1.90 

779 
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Mean  daily  gage  height,  in  feet,  of  Jeffcrton  River  near  Sapi>ingtoi>,  Mout., f<« 


Rating  tcitVr  far  Jrffevmm  . 


Jul 

Feb.  SUr. 

«.. 

sUy.ii™ 

Jnly.  Aog.jsept.  Oct.   Nav.V. 

*  *ii 

a(ll     £.70 

in 

3.80    an 

an !  an   1.30    i.tn   aio1  u 

840 

900     870 

in 

8.36     4.45 

8.T5  :  *.»    l.flo    i.n  '  tin     1< 

8  40 

a*&    8*0 

1  hi 

in 

an*,  inli.so    i.gn  '  am    »i 

3  *o 

H«l     8.M 

in 

an 

an   an  ^  i.so   in   aw    y 

*  v. 

a  mi   >.» 

-■  Til 

;;  .--i 

ll  I.I 

an  ,  aao    l.&o   i.n  '  aai    1 

•  n 

an   an 

8.70 

a  .--i 

i;  ;<i 

3.43     110'  1.35     8.00  '  8.30      Li 

*.BD 

am  am 

in 

a  n 

1« 

an   no'  i.tn   am'  aai    t 

r  V 

aTii    ars 

in 

am 

130 

aso  :  ana  1  i.no    a*    tai     i 

:■  U 

am    g,w 

in 

m 

m 

aes 

10U  '  1.00     110     191,    i 

tae 

am   tmi 

in 

an .  a  to 

a  35 

am  ,  i.n   s.io  ass    1 

iini 

aim    t  in 

8M 

a oo   a io 

in 

aoo    i.n   aio  I&40    i 

MO 

■  <> 

1.H 

a  so  a  os 

an 

i.wt '  1.03  ,  an ,  8.40    t 

(Ml 

M> 

tn 

m 

I 

AS     S.S5 

;i  ].-, 

i.n 

1.75  |  an  |  awl  e 

m 

km 

an 

1*0 

I 

ko   ate 

in 

LW 

i.n  '  an  a*o  1  1 

173 

i  V. 

1,0 

in 

T&   am 

its 

MS 

i.n   an  1 143  .  t 

im 

aw 

ISO 

in 

< 

IS     8.73 

an 

i.n 

in   an   aso,  1 

.1  a. 

I  m 

■  n 

in 

i 

so  s.n 

in 

in 

an  1  an   aso    a 

*  m 

a  a 

■i.i 

m 

i 

40 

i«i 

170 

i.n 

£00  aio  1  an 

a 

143 

.'  H 

Ml 

in 

i 

m 

s.as 

1.70 

l.M 

loo  1  aio  Was 

t 

;.  ,. 

.  ■" 

mil 

t 

Ml) 

170 

i.n 

100     1.10,4.43 

3  Hi 

tn 

MB 

S.1S 

ass 

4.73 

an 

1  so. 

an   s.n ,  4.« 

a 

1  •■ 

IN 

ISA 

in 

a  Hi 

4.70 

in 

1_BB 

i.n   an  1 4.T0 

a 

3  »i 

am 

IAS 

an   a 5i) 

4.70 

:■  in 

1.311 

n  ,  aio   4.70    s 

Hi 

an 

MB 

lis  in 

1.71) 

in 

LM 

n  '  aio  4.n    * 

1!  »l 

I.  Hi 

in  ami  aw 

1.03 

8.30 

MO 

ml  a  is  ■  4.*»i  1  '■'■ 

•111 

sth 

ass   am   ami 

MS 

its 

1.30 

m|  an  ,  4.«"    i- 

1111     itm     3.4)1     4.13 

an 

1.B0 

B0  ,  120  '  t.«l|     1 

*;* 

3  M     3.50     3  HO     lit     4.03 

an 

i.n 

m   an    4 111 ,   * 

<  -.I 

3 m  .in  aw  am 

130 

i.n 

bo   ani4.ni   4 

(  •■■ 

e,<D    aw    am    am 

130 

I.n 

w   an   4.711 1  a 

:.,., 

!*l             am     .... 

aao   i.n 

-  *■'"; |  * 

■r  In  to  DiK-i-mlMr  :tl  wit..  Ini'imwd  by  icegunrea  below. 


■  :' iSSC.  im-b.™. 


Din -haw. 

llur 

height 

DiM'liarire 

*™,rf./rH 

fWI. 

Srcnd-f.; 

1,880 

2.0 

2,820 

1,470 

3.0 

2.470 

1.610 

3.1 

2,620 

1,750 

3.2 

2.770 

1,800 

3.8 

2,920 

2,030 

8.4 

8,070 

2,170 

8.5 

8.230 

Tangent  above  4  feet,  with  differences  of  230  per  tenth. 
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Estimated  monthly  discharge  of  Jefferson  River  near  Sappington,  Mont.,  for  1903. 

[Drainage  area,  8,084  square  miles.] 


Discharge  in  second-feet. 


Month. 


January 

February  .. 

March 

April 

May 

June 

July 

August 

September  . 

October 

November  « 
December  «. 


Maximnm. 

i 

i 
Minimum 

Mean. 

2.470 

1,330 

1,797 

4,020 

1,890 

2,848 

2,320 

1,750 

1,974 

4,020 

1.890 

2,561 

5,630 

3,070 

3.654 

9,770 

4,020 

7,117 

Total  in 
acre-feet. 


The  year 


4,020 
1,470 
1,060 
1,330 
6,435 
5,515 


Run-off. 


Second-feet 

per  square 

mile. 


1,470 

570 

570 

940 

1,190 

1,260 


2,412 
859 
828 
1,202 
3,204 
2,712 


110,493 

158, 169 

121,376 

152,390 

224, 675 

423, 491 

148,308 

52,817 

49, 269 

73,908 

190, 651 

166, 754 


9,770 


570  \      2,597  |l,872.301 


0.20 
.32 
.22 
.28 
.41 
.79 
.27 
.10 
.09 
.13 
.36 
.30 


Depth  in 
inches. 


0.22 
.33 
.25 
.31 
.47 
.88 
.31 
.12 
.10 
.15 
.40 
.35 


.29 


3.89 


a Discharge  as  estimated  is  too  high.    Gage  heights  from  November  19  to  December  31  were 
nbedby  ice  gorges  be*ow  gage. 

Miscellaneous  measurements  in  the  Missouri  River  drainage  basin  in  190.3. 


Locality. 


July  2 

August  22 

June  25 |  Bear  Butte  Creek 


Battle  Creek. 
Strater  ditch 


July  3 Beaver  Creek. 

Do Bolan  ditch  . . 


Henri osa,  S.  Dak  . 
Battle  Creek  basin 


Dis- 
charge. 


Sec. 


In  canyon  above  Sturgis, 
S.  Dak. 

Buffalo  Gap 


JunelO  ........  BoxElder 

June  15 Cascade  Creek 

June26 Elk  Creek 

July  1 FallRiver 


August  27 Rapid  Creek 

August  20 Lockhart  ditch 

Do Hawthorne  ditch  _ . 

Do Rapid  Valley  ditch 


Beaver     Creek      drainage 
basin. 

Below  railroad  bridge 

Cascade  Springs 

6  miles  below  Piedmont 

Hot  Springs,  S.  Dak.,  be- 
low power  house. 

Mystic,  S.  Dak 

Rapid  Creek  Valley 


Do 
Do 


South  ditch  . . 
Cyclone  ditch 


-feet. 
10.2 

1.3 
14.2 

11.6 
12.6 

48.0 
28.4 
17.5 
34.9 

39.4 

2.3 

6.0 

26.0 

14.9 

2.? 


136 


STREAM   MEASUREMENTS   IN   1903,  PART    III. 


[no.  SB. 


Miscellaneous  measurements  in  the  Missouri  River,  etc. — Continued. 


Date. 

Stream. 

Locality. 

Dis- 
charge. 

MaylS 

RedWater 

Bridge  above  Crow  Creek  _ . 

Sec.-fttt. 
80.6 

May  12 j  Red  Water  ditch '  Red  Water  Valley  at  head 


May  13... 
August  13. 
October  28 
August  13. 


do ....   . .  .do 

do do _ 

do Bridge  east  of  Belle  Fourche 

'  ....do 


Belle     Fourche     power 
canal. 


October  28 do 

May  13. ...do 


May  12 

August  14. 

Do... 
August  15. 

Do.... 
August  14 
August  29. 
August  15 

Do... 


Red  Water  Valley 

....do ... 

-...do 


False  Bottom  Creek 

Walter  &  McVey  ditch  . .  \  Spearfish  Valley 

Cook  &  Burns  ditch ! do  _ 

Smith  ditch 1 do 

Walter  &  Schuler  ditch . .  i do 


,do 
.do 
.do 


Cook  ditch  _ . . 

do ..." 

Eckles  ditch. 

Evans  ditch ._  • do 

August  29 ' do . . do 

Do ...  Concord  ditch .  do 

Do . .    Tindleys  ditch do 

Do \  Spring  Branch  ditch do 

Do '  Brown  ditch .       do 

August  "26 |  Spring  Creek ....!  Hill  City,  S.  Dak  . 

June  9 ' do Waugh  ranch 

November  2 do Sink  Hole  (above) 

Do    i do  Sink  Hole  (below) 


Measurements  on  Croic  Creek  and  Tongue  River. 


Data. 


Hydmgrapher. 


Mav  1 !  F.  M.  Brown 

Mav  25 C.T.Prall.. 


Stream. 


May  28.. W.  B.  Freeman 

Do do 

August  30 J.  H.  Sloan 

August  — R.  G.  Schnitger 

September  26. . .    J.  H.  Sloan  


Crow  Creek  . 
Harlem  ditch. 

Crow  Creek  . _ 

do 

Crow  Creek  _ . 
Tongue  River 
Crow  Creek  . . 


Locality. 


Radersburg 

12  miles  east  of 
Chinook. 

Radersburg  ...*... 

do 

do... 

P.  K.  cabins 

Radersburg 


40.5 
43.3 
87.6 
16.0 

9.8 

34.3 

72.7 

7.4 


11.0 
3.2 
2.4 
30.2 
27.8 
4.2 
12.8 
23.2 
8.9 
4.4 
6.6 
6.4 
7.5 
32.6 
8.8 
5.9 


Dis- 
charge. 


Sec.-feet. 
21 
36 

106 
106 

13 
142 

26 


^J 
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Measurements  of  ditches  and  tributaries  from  Piney  Creek. 


Date 

Hydrographer. 

Dis- 
charge. 

Stream. 

lie  17 

cue  20 

R.  G.  Schnitger 

do 

Sec-feet. 
6.6 
20.8 
16.1 
27.4 
37.2 
14.5 
12.6 
12.7 

Meyers  ditch. 
Coffeen  ditch. 

ine  22 

we  25 1 

aly9 

Do  ... 

i 
kupst9 

Do ' 

i 
i 

do 

Little  Piney  Creek. « 
Piney  Divide  ditch. 

Do. 
Coffeen  ditch. 

Do. 
Piney  Divide  ditch. 

do 

do 

do 

do 

do 

>  Little  Piney  Creek  emptier  into  Piney  a  short  distance  below  gaging  station. 


PIiATTE  RIVER  DRAINAGE  BASE*. 

Platte  River,  one  of  the  largest  tributaries  of  the  Missouri,  is  formed 
by  the  junction  of  North  Platte  and  South  Platte  rivers  in  Lincoln 
County,  Nebr.,  and  flows  east  into  Missouri  River  18  miles  south  of 
Omaha,  Nebr.  The  principal  tributaries  of  the  Platte  in  Nebraska 
are  Elkhorn  and  Loup  rivers.  Elkhorn  River  rises  in  the  northern 
part  of  Nebraska  and  flows  southeast  into  the  Platte  about  35  miles 
above  its  mouth.  North  Loup,  Middle  Loup,  and  South  Loup  rivers, 
«rith  their  tributaries,  drain  north-central  Nebraska  and  join  Platte 
River  near  Columbus,  Nebr. 

North  Platte  River  rises  in  northern  Colorado,  flows  north  into 
•lyoming,  and  then  east  into  Nebraska.  Sweetwater  and  Laramie 
ivere  are  its  principal  tributaries.  The  Sweetwater  joins  it  from 
he  west  in  south-central  Wyoming.  Laramie  River  rises  in  the 
orthern  part  of  Colorado  and  flows  north  into  the  North  Platte  in 
astern  Wyoming.  The  Little  Laramie  is  a  small  tributary  of  Laramie 
liver  in  southern  Wyoming. 

South  Platte  River  rises  in  central  Colorado,  flows  north,  then  east 
)  its  junction  with  North  Platte  River.  Its  tributaries  are  mostly 
mall  creeks.  Big  Thompson  Creek  joins  it  8  miles  south  of  Greeley, 
olo.  St.  Train  Creek  joins  it  about  15  miles  south  of  Greeley.  Clear 
reek  joins  it  about  3  miles  north  of  Denver,  and  Bear  Creek  8  miles 
mth  of  Denver. 

The  following  list  includes  the  stations  in  the  Platte  River  drainage 
isin: 

Platte  River  at  Southbend,  Nebr. 
Elkhorn  River  near  Arlington,  Nebr. 
Elkhorn  River  at  Norfolk,  Nebr. 
Loup  River  at  Columbus,  Nebr. 
North  Loup  River  near  St.  Paul,  Nebr. 
Middle  Loup  River  near  St.  Paul,  Nebr. 
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Miscellaneous  measurements  in  the  Missouri  River,  etc, — Continued. 


Date. 


Stream. 


Locality. 


Dto- 


May  13.. 

May  12 

May  IS .-  ! do 

August  13...        do 


Red  Water '  Bridge  above  Crow  Creek. 

Red  Water  ditch Red  Water  Valley  at  head. 

..." do 

do 


October  28 
August  13. 


do '  Bridge  east  of  Belle  Fourche 

Belle     Fourche     power  ! do 

canal. 


October  28 do 


May  13.... 
May  12.... 
August  14. 

Do... 
August  15. 

Do... 
August  14 
August  29. 
August  15 

Do... 


Red  Water  Valley. 

do I do 

False  Bottom  Creek ' do , 

Walter  &  McVey  ditch  . . '  Spearfish  Valley . . . 

Cook  &  Burns  ditch do 

Smith  ditch i do 

Walter  &Schuler  ditch  .J do  _. 

Cook  ditch .    do 

do _ __! do 

i 
Eckles  ditch do 

Evans  ditch ' do 

August  29 do do 

i 

Do  .  .   J  Concord  ditch .    do  . ..  

Do.. '  Tindleys  ditch ..   .do. 

Do '  Spring  Branch  ditch . .     do 

Do__ Brown  ditch .     do 

Augusts jSpringCreek ,  Hill  City,  S.  Dak  . . 

June  9 1 do I  Waugh  ranch 

November  2 . do '  Sink  Hole  (above) . 

Do | do Sink  Hole  (below) . 


Sec.-fe*r*. 
80-  « 
40-  i! 
43.  & 
37-  ^ 
16.  O 
9.  S 

34.3 

72.  T 
7.4 

7.7 
11.  o 

3.4 
30.3 

27.8 
4.2 

13-8 

*.* 
4.4 

6-« 

7.5 

32.  • 

8.* 

5.* 


Measurement  a  on  Crow  Creek  and  Tongue  River. 


Dato. 


Hydrogruplier . 


Stream. 


Locality. 


May  1 F.  M.  Brown 

May  25. C.T.Prall... 


Crow  Creek 
Harlem  ditch 


May  28 W.  B.  Freeman  ..    Crow  Creek.. 

Do.. do . do  _ 

August  30 J.  H.  Sloan Crow  Creek  . . 

August  — R.  G.  Schnitger . .    Tongue  River 

Septeintar  26. . .    J.  H.  Sloan  ...    . .    Crow  Creek 


Radersburg 

12  miles  east  of 
Chinook. 

Radersburg ..;... 

do ... 

do 

P.  K.  cabins 

Radersburg 


Dis- 
charge. 


Sec.-fttt. 
21 
36 

106 
106 

13 
142 

26 
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24  inch  stone  set  on  end  in  the  ground  at  a  point  just 
*  fence  on  the  east  side  of  the  road  leading  to  the  bridge. 
:  south  of  the  south  end  of  the  bridge,  20  feet  north  of  a 
willow  trees,  and  39  feet  west  of  the  second  telephone  pole 
bridge,  in  the  pasture  to  the  east  of  the  road.  Its  eleva- 
Teet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the 
Drth  window  of  the  Burlington  and  Missouri  River  Rail- 
Its  elevation  is  10.47  feet  above  the  zero  of  the  gage, 
c  No.  3  is  the  southeast  corner  of  the  southeast  corner 
>  masonry  abutment  at  the  north  end  of  the  old  bridge. 
l  is  13.78  feet  above  the  zero  of  the  gage, 
vations  at  this  station  during  1903  have  been  made  under 
i  of  J.  C.  Stevens,  district  hydrographer. 
ring  measurements  were  made  by  J.  C.  Stevens  in  1903: 

Gage  height,  3.80  feet;  discharge,  18,178  second-feet. 

t  31 :  Gage  height,  4.90  feet;  discharge,  38.846  second-feet. 

iber  14:  Gage  height,  2.30  feet;  discharge,  11.986  second-feet. 

rage  height,  in  feet,  of  Platte  River  at  Southbend,  Nebr.,for  1903, 


Day. 


Mar. 


3.55 
3.65 
3.65 
3.15 
3.25 
3. 15 
3. 45 


3.15 
3.05 
3.00 
2.10 
2.10 
2.90 
2.70 
2.55 
2.50 
2.50 
2.50 
2.52 
2.75 
2.60 
2.45 
2.50 
2.55 
2.55 
2.55 
2.55 
2.60 
2.60 
2.65 
2. 70 
2.60 
2. 35 
2.  .35 
2.45 
2.95 
3.50 


3.40 
3.25 
3.25 
3.45 

3.80 
3.55 
3.35 
3.25 
3.15 
3. 15 
3.85 
4.70 
4.65 
4.45 
4.15 
4.10 
3.40 
3. 15 
3.40 
3.50 
3.60 
3.95 
4.05 
4.00 
4.50 
5. 40 
;>.  1;> 
5. 40 
5.60 
6.55 
6.60 


July.  ;  Aug. 


i 


6.50 
5.95 
5.70 
5.20 
4.70 
4.45 
3.80 
3.65 
3.50 
3.20 
3.05 
2.85 
2.70 
2.55 
2.35 
2.25 
2.00 
2.05 
2.35 
2.20 
2.55 
3.00 
3.25 
2.95 
3.30 
3.(50 
3. 75 
3.65 
3.60 
3.60 


3.15 
2.90 

2.85 
3.05 
5.00 
4.40 
4.00 
3.65 
3.15 
2.66 
2. 75 
2.55 
2.35 
2.25 
2.15 
2.15 
3.05 
8.55 
3.70 
3.45 
2.25 
2.90 
2.45 
2.35 
1.70 
1.35 
1.25 
1.25 
1.95 
1.75 
2.60 


2.55 
5.50 
4.55 
4.25 
3.85 
3.45 
3.25 
2.90 
2.45 
2.25 
1.95 
2.00 
1.95 
4.00 
3.60 
8.60 
3.15 
2.75 
2.50 
2.20 
2.20 
1.90 
1.80 
1.70 
1.45 
1.  <.) 
2.30 
5.55 
5.45 
5.15 
4.90 


Sept. 


4.50 
4.15 
3.20 
2.90 
2.30 
2.06 
1.85 
1.70 
2.00 
1.95 
1.85 
1.95 
2.00 
2.30 
2.55 
2.75 

2.45 

1.90 

1.60 

1.50 

1.40 

1.35 

1.15 

1.05 

1.05 

1.05 

.95 

.90 

.90 

(*) 


hftings  of  Platte  River  and  Salt,  Wahoo,  and  Clear  creeks  10  miles  above  Boxttiu.- 
discontinued. 
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Platte  River  near  Columbus,  Nebr. 

Platte  River  near  Lexington,  Nebr. 

North  Platte  River  at  North  Platte,  Nebr. 

North  Platte  River  at  Bridgeport,  Nebr. 

North  Platte  River  near  Mitchell,  Nebr. 

North  Platte  River  at  Guernsey,  Wyo. 

Laramie  River  at  Uva,  Wyo. 

Little  Laramie  River  at  Haley's  ranch,  near  Laramie,  Wyo. 

Little  Laramie  River  near  Hat  ton,  Wyo. 

Sweetwater  River  at  Devils  Gate,  near  Splitrock,  Wyo 

North  Platte  River  at  Saratoga,  Wyo. 

South  Platte  River  at  Bigspring,  Nebr. 

South  Platte  River  near  Julesburg,  Colo. 

Middle  Crow  Creek  near  Hecla,  Wyo. 

South  Platte  River  at  Kersey,  Colo. 

Cache  la  Poudre  River  near  Greeley,  Colo. 

Big  Thompson  Creek  near  Arkins,  Colo. 

Handy  ditch  near  Arkins,  Colo. 

St.  Vrain  Creek  near  Lyons,  Colo. 

Supply  ditch  at  Lyons,  Colo. 

Clear  Creek  at  Forkscreek,  Colo. 

South  Platte  River  at  Denver,  Colo. 

South  Platte  River  at  South  Platte,  Colo. 

PI.ATTE   RIVER  AT  SOUTHBEND,  NEBR. 

A  temporary  gage  was  established  at  this  point  March  25,  1903,  by 
J.  C.  Stevens.     A  permanent  gage  was  established  April  21,  1903.    ft 
is  located  in  the  NE.  ±  sec.  13,  T.  12  N.,  R.  10  E.     It  is  one-fourtk 
mile  north  of  the  Burlington  and  Missouri  River  Railroad  station 
at  Southbend,  Nebr.     The  gaging  section  is  1  mile  above  the  Chi- 
cago, Rock  Island  and  Pacific   Railroad   bridge.     The  gage  is  an 
inclined  yellow-pine  rod  set  at  an  angle  of  30°  26'  to  the  horizontal] 
and  graduated  to  read  directly  to  vertical  half  t-enths.     The  rod  foi 
bolted  at  the  water's  edge  to  a  large  flat  stone  embedded  in  the  bank.  ] 
The  upper  end  is  fastened  to  the  roots  of  a  large  elm  tree  by  lag1 
screws.     During   1003   the   observer   was   Mannie   Bunker.     It  waa 
expected  to  make  discharge  measurements  from  a  footbridge,  which, 
at  the  time  of  establishing  the  station,  needed  repairing.     As  these 
repairs  have  not  been  made,  and  as  there  is  no  other  inexpensive 
means  of  making  measurements,  the  station  was  discontinued  Sep- 
tember 30, 1903.     Discharge  measurements  can  be  made  from  the  Bur- 
lington and  Missouri  River  Railroad  bridge  10  miles  upstream  from 
the  gage  by  adding  the  discharges  of  Salt,  Wahoo,  and  Clear  creeks, 
which  empty  into  the  river  between  the  gage  and  the  bridge.    The 
channel  is  straight,  for  1,000  feet  above  and  below  the  station.    The 
water  is  never  sluggish.     The  right  bank  is  low  and  sandy  and  is  no* 
liable  to  overflow.     The  left  bank  is  a  rocky  bluff,  over  100  feet  high 
and  covered  with  timber.     The  bed  is  composed  of  shifting  sand  and 
gravel,  free  from  vegetation.     There  is  one  channel  at  high  stages 
and  from  three  to  ten  channels  at  low  stages.     Bench  mark  No.  1  is 
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y  24  inch  stone  set  on  end  in  the  ground  at  a  point  just 
the  fence  on  the  east  side  of  the  road  leading  to  the  bridge, 
eet  south  of  the  south  end  of  the  bridge,  20  feet  north  of  a 
six  willow  trees,  and  39  feet  west  of  the  second  telephone  pole 
he  bridge,  in  the  pasture  to  the  east  of  the  road.  Its  eleva- 
►9  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the 
north  window  of  the  Burlington  and  Missouri  River  Rail- 
on.  Its  elevation  is  10.47  feet  above  the  zero  of  the  gage, 
ark  No.  3  is  the  southeast  corner  of  the  southeast  corner 
the  masonry  abutment  at  the  north  end  of  the  old  bridge, 
ion  is  13.78  feet  above  the  zero  of  the  gage, 
nervations  at  this  station  during  1903  have  been  made  under 
ion  of  J.  C.  Stevens,  district  hydrographer. 
lowing  measurements  were  made  by  J.  C.  Stevens  in  1903: 

k  Gage  height,  3.80  feet;  discharge,  13,178  second-feet, 
nist  31 :  Gage  height,  4.90  feet;  discharge,  38.846  second-feet, 
tember  14:  Gage  height,  2.30  feet;  discharge,  11.986  second-feet. 

fy  9<*G?  height,  in  feet ,  of  Platte  River  at  Southbend,  Nebr.,for  1903. 


Day. 


Mar.  I  Apr. 


3.55 
3.65 
3.65 
3. 15 
3. 525 
3. 15 
3.45 


3.15 
3.06 
3.00 
2.10 
2.10 
2.90 
2.70 
2.55 
2.50 
2.50 
2.50 
2.52 
2.T5 
2.00 
2.45 
2.50 
2.55 
2.55 
2.55 
2.55 
2.  «> 
2.60 
2.05 
2.70 
2.  60 
2.35 
2.35 
2.45 
2.95 
3.50 


K     I 


3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
4. 
4. 
4. 
4. 
4. 
3. 
3. 
3. 
3. 
3 
3. 
4 
4. 
4 


40 
25 
25 
45 

80 
55 
35 
25 
15 
15 
85 
70 
65 
45 
15 
10 
40 
15 
40 
50 
00 
95 
05 
00 
50 
40 
15 
40 
60 
55 
60 


July.      Aug. 


6.50 
5.95 
5.70 
5.  SO 
4.70 
4.45 
3.80 
3.65 
3.50 
3.20 
3.05 
2.85 
2.70 
2.55 
2.35 
2.25 
2.00 
2.05 
2.35 
2.20 
2.55 
3.00 
3.25 
2.95 
3.30 
3.60 
3. 75 
3. 65 
3.60 
3.60 


3.15 
2.90 
2.85 
3.05 
5.00 
4.40 
4.00 
3.65 
3.15 
2.65 
2.75 
2.55 
2.35 
2.25 
2. 15 
2. 15 
3.  IB 
3.55 
3.70 
3.45 
2.25 
2.90 
2.45 
2.35 
1.70 
1.35 
1.25 
1.25 
1.95 
1.75 
2.60 


2.55 
5.50 
4.55 
4.25 
3.85 
3.45 
3.25 
2.90 
2.45 
2.25 
1.95 
2.00 
1.95 
4.00 
3.60 
3.60 
3. 15 
2.75 
2.50 
2.20 
2.20 
1.90 
1.80 
1.70 
1.45 
1.75 
2.30 
5.55 
5.45 
5.15 
4.90 


Sept. 


4.50 
4.15 
3.20 
2.90 
2.30 
2.05 
1.85 
1.70 
2.  (JO 
1.95 
1.85 
1.95 
2.00 
2.30 
2.55 
2.75 
»»•  «w 
2.45 
1.90 
1.60 
1.50 
1.40 
1.35 
1.15 
1.05 
1.05 
1.05 
.96 
.90 
.90 
(0) 


>f  gagings  of  Platte  River  and  Halt,  Wahoo,  and  Clear  creeks  10  miles  above  South- 
ion  discontinued. 
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ELKHORN  RIVER  NEAR  ARLINGTON,  NEBR. 

This  station  was  established  April  28,  1899,  by  Glenn  E.  Smith, 
is  located  at  the  highway  bridge  1  mile  south  of  Arlington. 
Northwestern  Railroad  bridge  is  just  above  the  station.  The  origii 
gage  rod  was  fastened  to  cross- ties  solidly  embedded  in  the  rh 
bank.  It  consisted  of  a  new  oak  stake  3  inches  by  4  inches  and 
feet  long,  located  200  feet  downstream  from  the  bridge,  on  the 
bank.  This  rod  was  washed  out  May  10,  1899,  and  on  May  29  a 
gage,  consisting  of  a  2  by  0  inch  oak  rod  16  feet  long,  was  set  on 
same  bank  25  feet  farther  upstream.  The  gage  datum  was 
changed.  High-water  gage  heights  are  determined  by  m< 
down  from  a  point  on  the  bridge.  During  1903  the  observer 
been  Mike  Haminang.  Discharge  measurements  are  made  from 
upstream  side  of  the  single  span  highway  bridge.  This  bridge 
oblique  to  the  direction  of  the  current.  The  upstream  hand  rail< 
the  bridge  is  marked  at  intervals  of  10  feet,  and  the  initial  point 
soundings  is  the  zero  mark  on  the  hand  rail.  The  channel  is  sti 
for  500  feet  above  and  for  300  feet  below  the  station.  When  the 
road  bridge  was  rebuilt  in  1902  piles  were  left  in  the  river  bed  at 
bridge,  which  caused  drift  to  collect  at  this  point.  This  caused 
channel  at  the  highway  bridge  to  scour,  and  the  present  irregutal 
section  causes  eddies  on  both  sides  of  the  river  for  one-third  of  jtt 
width.  The  channel  is  1 80  feet  wide  at  ordinary  stages,  width  of  pieif 
being  deducted.  Both  banks  aw  high  and  wooded,  but  overflow  il 
high  water.  The  velocity  is  rapid  and  poorly  distributed.  The  bed  il 
composed  of  sand  and  silt  and  is  changeable.  Bench  mark  No.  1  is* 
large  spike  driven  in  a  piling  25  feet  upstream  from  the  gage.  Its  ele* 
vat  ion  is  G.3(»  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  I 
large  spike  driven  in  a  piling  20  feet  back  and  15  feet  downstream  from 
the  gage.  Its  elevation  is  9. 12  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  3  is  a  vertical  spike  driven  into  a  small  leaning  tree  30  feet 
downstream  from  the  gage.  Its  elevation  is  7.43  feet  above  the  zero 
of  the  gage.     This  station  was  discontinued  November  21,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  0.  Stevens,  district  hydrographer. 
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K  measurements  of  Elklurm  River  near  Arlington,  Nebr.,  in  1903. 


EMM. 

Hydrog-ntpber. 

Gage 

height. 

Discharge. 

J.  C.  StflVBIIB- 

Fttt. 

4.40 
7.43 
7.29 

10.30 
3.40 
4.05 

10.85 
7.70 

Stcimd-fetl. 
2,120 
4,5'Jfi 

6,431 

2,098 

4,843 

e  height,  in  feet,  of  Elkhorn  River  near  Arlington,  Nebr.,for  1903. 


Mar.       Apr,      May.  .  June,     July.      Aug       Sept. 
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[sal 


Mating  table  for  Elkhorn  River  near  Arlington ,  Nebr.,from  January  1  to  Decem- 
ber 31,  1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gag© 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

0.4 

238 

2.6 

1,037 

5.4 

2,915 

8.2 

5,480 

.5 

256 

2.8 

1,147 

5.6 

8,085 

8.4 

5,700 

.6 

276 

3.0 

1,260 

5.8 

3,255 

1       8.6 

5,980 

.7 

298 

3.2 

1,380 

6.0 

3,425 

8.8 

6,170 

.8 

822 

3.4 

1,500     ! 

1      6.2 

3, 595 

9.0 

6,410 

.9 

347 

3.6 

1,620     i 

6.4 

3, 765 

9.2 

6,670 

1.0 

375 

3.8 

1,745     , 

!      6.6 

i 

3,935 

9.4 

6,930 

1.2 

435 

4.0 

1,875 

6,8 

4,105    ' 

9.6 

7,200 

1.4 

501 

4.2 

2,015     ! 

1      7.0 

4,280    ' 

9.8 

7,490 

1.6 

574    i 

4.4 

2, 155 

]      7.2 

4,460    1 

10.0 

7,790 

1.8 

654 

4.6 

2,295 

1      7.4 

4,650    1 

10.5 

8,590 

2.0 

740    i 

4.8 

2,440 

1        ~  A 

4,850 

11.0 

9,890 

2.2 

833 

5.0 

2,595    ' 

!      7.8 

5,055 

2.4 

932     i 

i 

5.2 

2,755 

8.0 

i 

5,265 

This  table  was  applied  indirectly  according  to  the  method  outlined  in  Nine- 
teenth Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  4,  pp.  323  et  seq. 

Estimated  monthly  discharge  of  Elkhorn  River  near  Arlington,  Nebr.%  for  19CS* 

[Drainage  area,  5,980  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


March  25-31 

i 

April 

May  (no  record  7th) . 

June 

July 

August  (no  record 
26th)  - 

Septemt)er 

October  

November  1-21 


Maximum. 

4,800 
3,510 
7,665 
8,510 
4,650 

8,670 
7,565 
2,515 
1,945 


Minimum. 


Mean. 


Total  in    |  | 

acre-feet.   |  Second-feet  t^^h  jfl 

Pem8uemre'-^ 


3, 890 
1,064 
1.410 
1 ,  945 

1,178  ■ 

1.290  i 

1,380  \ 

1 ,  320 

613 


4.255 
1 ,  936 
4,027 
4,319 
2,516 

3, 567 
3, 250 

1.884 
1,399 


59, 079 
115,200 
239, 623 
256, 998 
154,703 

212,251 

193,388 

115,843 

58, 272 


0.712 
.324 
.673 
.722 
.421  ! 

.596  ! 
.543  ! 
.315  | 
.234  ; 


0.18J 

.36: 
.75: 

.801 

.48 

M 
.60 
.86 

.18 


f*.] 
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ELKHORN  RIVER  AT  NORFOLK,  NEBR. 


rhis  station  was  established  July  16,  1896,  by  O.  V.  P.  Stout.  The 
go  is  located  one-fourth  mile  downstream  from  the  Thirteenth 
•eet  Bridge,  from  which  discharge  measurements  are  made.  About 
niles  below  the  station  the  North  Fork  of  the  Elkhorn  empties  into 
^horn  River.  The  gage  is  an  inclined  2  by  4  inch  oak  rod  12  feet 
tg,  securely  embedded  in  the  left  bank  at  an  angle  of  30°  to  the  hori- 
ltal.  It  is  graduated  to  read  directly  to  vertical  half  tenths  of  feet, 
iring  1903  the  gage  was  read  once  each  day  by  Harold  E.  Taft.  The 
irteenth  Street  Bridge  consists  of  a  single  span  resting  on  concrete 
)ular  piers.  The  downstream  edge  of  the  floor  of  the  bridge  is 
.rked  at  intervals  of  10  feet  and  the  initial  point  for  soundings  is  the 
x>  mark  on  the  bridge  floor.  The  channel  is  straight  for  300  feet 
ove  and  200  feet  below  the  station.  It  is  120  feet  wide  at  ordi- 
ry  stages  and  225  feet  wide  at  high  stages.  The  right  bank  is  high, 
idy,  and  wooded.  The  left  bank  is  lower  and  liable  to  overflow  at 
(h  stages.  The  bed  is  composed  of  sand  and  mud  and  is  irregular 
shape.  Snags  and  brush  obstruct  the  current,  which  is  rapid  and 
orly  distributed.  The  zero  of  the  gage  is  8.21  feet  below  a  small 
ike  driven  horizontally  into  a  tree,  near  the  root,  about  20  feet  back 
d  downstream  from  the  gage  and  3.96  feet  below  the  head  of  a  lag 
rew  which  is  placed  vertically  in  the  horizontal  trunk  of  a  large 
ring  willow  tree  which  overhangs  the  stream  about  15  feet  below 
e  gage.  Bench  mark  No.  3  is  a  standard  4-foot  iron  pipe  of  the 
nited  States  Geological  Survey,  located  35  feet  west  and  7  feet  north 
f  the  top  of  the  gage  and  15.5  feet  west  of  the  ash  tree  on  which 
J  bench  mark  No.  1.  Its  elevation  is  10.70  feet  above  the  zero  of  the 
age.  The  station  was  discontinued  November  21,  1903. 
The  observations  at  this  station  during  1903  have  been  made  under 
he  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discharge  measurements  of  Elkhorn  River  at  Norfolk,  Nebr. ,  in  1003, 


Date. 


Hydrographer. 


Cay  25 J.C.Stevens. 

nne34 do 

togu8t26 do 

eptember  18 ■  E.C.  Murphy 


Gape 
heig 


ge 
rht. 


Discharge. 


Feet .        !  Second-feet. 


3.97 
3.69 
3.13 
2.37 


1,167 
1,193 

784 
389 


i 
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Mean  daily  gage  height,  in  feet,  of  Elkhorn  River  at  Norfolk,  «*r. ,  for  l<m 

Day.  Kar.  Apr.  May.  June.  July.  Aug.  Sept.  Oct.  |N' 


h"5S"t.      Dtac"-rge. 


,,  | 


Ga«o 
height. 

Discharge 

h"i«lit. 

Discharge. 

Fret. 

S™,!rf-/«(. 

jrrf(. 

fkcemd-fat. 

2.2 

430 

3.0 

1,085 

2.4 

490 

8.8 

1,205 

2.(1 

570 

4.0 

1,825 

2.8 

C65 

4.2 

1,445 

BOTT.] 
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Estimated  monthly  discharge  of  Elkhorn  River  at  Norfolk ,  Nebr.,for  1903. 

[Drainage  area,  2,474  square  miles.] 


Month. 


March  9-31 

April 

May 

June 

July 

August 

September 

October 

November  1-16  « 


Discharge  in  second-feet. 


Maximum. 


4,500 
1,500 
8,000 
3,860 
5,000 
1,920 
1,010 
710 
320 


Minimum. 


1,570 
430 
810 
720 
440 
940 
210 
180 
180 


Mean. 


2,707 

856 

1,610 

1,998 

1,007 

1,177 

539 

248 

229 


Total  in 
acre-feet. 


123, 493 
50, 936 
98,995 

118,889 
61,918 
72,371 
32,073 
15, 249 
7,267 


Run-off. 


Second- 
feet  per 
square 
mile. 


Depth  in 
inches. 


0.936 
.386 
.751 
.901 
.469 
.549 
.243 
.115 
.055 


o  Ice  for  days  not  included. 
IiOUP  RIVER  AT  COLUMBUS,  NEBR. 

Observations  at  this  station  were  begun  October  13, 1894.  The  sta- 
tion was  established  by  O.  V.  P.  Stout.  It  is  located  about  75  yards 
above  the  Union  Pacific  Railroad  bridge  and  about  6  miles  above  the 
mouth  of  the  river.  There  is  an  island  about  1,000  feet  above  the 
gaging  section.  The  gage  is  a  vertical  rod  12  feet  long  bolted  to  a 
pile  160  feet  above  the  railroad  bridge.  The  observer  is  David  J. 
Mowery.  Discharge  measurements  are  made  by  means  of  a  g-inch 
cable  and  car.  The  cable  is  fastened  to  a  large  tree,  and  is  supported 
by  a  post  on  the  west  bank.  On  the  east  bank  it  is  anchored  to  a 
timber  set  in  the  ground.  Distances  from  the  initial  point  are  marked 
in  red  paint  on  the  cable.  The  initial  point  for  soundings  is  the  zero 
mark  on  the  cable.  The  channel  is  straight  for  1,000  feet  above  and 
300  feet  below  the  cable.  At  a  point  150  feet  below  the  cable  the  cur- 
rent is  broken  by  old  pilings  and  masonry  piers  of  a  railroad  bridge. 
The  section  at  the  gage  is  broad  and  shallow,  with  rapid  velocity  and 
a  shifting,  sandy  bed.  The  right  bank  is  low,  sandy,  covered  with 
willows  and  brush,  and  is  liable  to  overflow  at  very  high  stages.  The 
left  bank  is  about  10  feet  high  and  is  not  liable  to  overflow.  The 
bench  mark  is  a  standard  4-foot  iron  post  of  the  Geological  Survey, 
located  72  feet  east  of  the  gage.  Its  elevation  is  13.27  feet  above  the 
zero  of  the  gage.  On  account  of  the  constantly  changing  cross  sec- 
tion a  large  number  of  discharge  measurements  are  necessary  to  obtain 
the  daily  discharge  with  a  fair  degree  of  accuracy. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 
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Disclmrge  measurements  of  Loup  River  at  Columbus,  A'ebr.,  in  1!>03. 


Data. 

Hydrographer. 

Owe 
height. 

»*. 

Fttt. 

0.10 
5.00 
5.10 
5.13 
5.05 
4.67 
5.56 
6.78 
5.18 
4.49 
4.40 
4.61 
6.50 

Stcon&fKt. 

Angnet  18 _ 

3,836 

Octobers 

December  20  . 

Mean  daily  gage  height,  in  feet,  of  Loup  River  at  Columbus,  Nebr.,  for  1903. 


Apr.  "May.  .rune.  July.  Au^.  Sfipt.   Oct. 


2 

1  w> 

a 

R  10 

, 

i  ir 

I::::. 

.-.  Ill 
•.  .. 

',:.:.  "      

-. -I 

a :.v. 

5  <n 

4 SSfli 

,-.  01 

■. ii.ai 

.  :■: 

k.    .  .                                            fi.a 

ri»i 

ita 

I  .. 

!.                                                  i- at 

.  •< 

AS) 

i It  m 

1 t.Stl 

■.  3' 

i  IS 

I...   .                                              ..  t.fO 

:,  i :. 

1 1  HI 

.... 

»                                         su 

.*.  in 

sua   s.  m   4. us 


■w  from  Ice  gorge. 


i<m.] 
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J&ating  table  for  Loup  River  at  Columbus,  Nebr. ,  from  January  1  to  December  31, 

1903.  a 


height. 


Feet. 
3.8 
3.9 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 


Discharge. 
Second-feet. 

1,140 
1,180 
1,220 
1,300 
1,400 
1,510 
1,660 
1,820 


Gage 

leignt. 


heig 


Feet. 
4.6 
4.7 
4.8 
4.9 
5.0 
5.1 
5.2 
5.3 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

2,040 

5.4 

2,260 

5.5 

2,500 

5.6 

2,740 

5.7 

3,000 

5.8 

3,260 

5.9 

3,550 

6.0 

3,890 

6.1 

Discharge. 

Gage 
height. 

Feet. 

Second-feet. 

4,300 

6.2 

4,740 

6.3 

5,180 

6.4 

5,620 

6.6 

6,060 

6.8 

6,500 

7.0 

7,050 

7,800 

i 

Discharge. 


Second-feet. 
8,750 
9,750 
10, 750 
12,750 
14, 750 
16, 750 


a  This  table  was  applied  indirectly  according  to  the  method  outlined  in  Nineteenth  Ann. 
Bept  U.  8.  Geol.  Snrv.,  pt.  4,  p.  828  et  seq. 

Estimated  monthly  discharge  of  Loup  River  at  Columbus,  Nebr.,  for  1903. 

[Drainage  area,  18,642  square  miles.] 


Month. 


Discharge  in  second-feet. 


Harchl8-31« 

April 

May 

June 

July  (4th  missing) . . 

Angngt 

September 

October 

November  1-28 


8,250 
4,740 
6,500 
6,060 
12, 750 
20,000 
3,550 
8,710 
5,840 


Minimum. 


Run-off. 


4,090 
8,400 
2,870 
2,150 
2,040 
2,260 
2,880 
2,380 
2,620 


Total  in 


5,554 
4,027 
4,085 
3,188 
3,549 
5,373 
2,763 
2,796 
3,665 


209,308 
239,623 
251,177 
189, 699 
211,180 
330, 373 
164, 410 
171,919 
203, 544 


Second-feet 

per  square 

mile. 

Depth  in 
inches. 

0.410 

0.290 

.297 

.331 

.301 

.347 

.235 

.262 

.262 

.292 

.397 

.458 

.204 

.228 

.206 

.237 

.271 

.282 

a  Rod  washed  out  March  8-18  by  back  water  from  ice  gorge. 
NORTH  LOUP  RIVER  NEAR  ST.  PAUL,  NEBR. 

This  station  was  established  May  5,  1805,  by  O.  V.  P.  Stout.     The 

original  station  was  located  at  an  old  bridge  about  800  feet  above  the 

present  station.     The  present  station  was  established  April  15,  1903, 

by  J.  C.  Stevens.     It  is  located  in  sec.  22,  T.  15  N.,  R.  10  W.  of 

the  sixth  principal  meridian.     The  gage  consists  of  a  4  by  4  inch 

yellow-pine  rod  14  feet  long,  fastened  to  two  4- foot  upright  posts  at 

an  angle  of  32°  57'  to  the  horizontal,  and  graduated  to  read  directly 

to  vertical  half  tenths.     The  lower  end  of  the  rod  is  driven  firmly 

into  the  bed  of  the  stream.     The  gage  is  located  on  the  right  bank 

about  one-half  mile  below  the  highway  bridge.     It  is  read  once  each 

day  by  C.  Schack.     Discharge  measurements  are  made  from  ths  ua^f 

highway  bridge  3  miles  north  of  St.  Paul.     The  bridge  consists  oi  «vx 
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(not* 


100-foot  spans,  resting  on  tubular  concrete  piers.  The  upstream  hand 
rail  is  marked  at  intervals  of  10  feet,  and  the  initial  point  for  sound- 
ings is  the  zero  mark  over  the  center  of  the  first  pier  on  the  right 
bank.  The  channel  is  straight  for  500  feet  above  and  1,000  feet  below 
the  station.  The  water  is  never  sluggish.  Both  banks  are  covered 
with  willows  and  trees  and  are  not  liable  to  overflow.  The  bed  of 
the  stream  is  of  shifting  sand  free  from  vegetation.  The  channel 
is  250  feet  wide  at  ordinary  stages.  The  direction  of  the  current  at 
the  bridge  is  variable,  sometimes  making  an  angle  of  45°  with  the 
bridge.  Bench  mark  No.  1  is  the  sill  of  the  north  wiudow  of  the  brick 
house  belonging  to  C.  Schack.  Its  elevation  is  44.90  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  notch  cot  in  an  ash  tree  30 
feet  south  of  the  gage  rod.  Its  elevation  is  6.47  feet  above  the  zero  of 
the  gage.     This  station   was  discontinued  November  30,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 


Discharge. 


ts  of  Worth  Loup  Rivernear  St.  Paul,  Nebr., 


Hydrogr»pher. 


April  15.. |  .I.e.  Stevens.. 

May  14 .do 

JuneS. ..do  . . 

July  1(1 ..  -do    

August  11 . .  .do 

September  111 (lo    

November  28 ....  do  _ 


beSTt 


1.8* 

l.ol' 


Mean  daily  gage  height,  in  feet,  of  North  Loup  Hire 


t.  Paul,  Nebr.,  for  W* 


Aiir.'Mny.Ji July    AuK   Sept.   I 


L 

8. 
.    1. 

...    1. 

It     1 
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Mean  daily  gage  height,  in  feet,  of  North  Loup  River,  etc. — Continued. 


Ear. 

Apr.  1  May.'jnno.  Jalj 

Ant- 

»* 

Oct. 

1.10 

1.15 
l.« 
1.45 

1.60 

1.60 

l.*0 
l.» 
1.00 
1.6* 
1.66 

tan 

Mot. 

G.tD 
1.06 
130 
1.T0 
1.80 
l.BD 

Dec 

■ 

i  so  |  1  86 
1  56  1  l.» 

ijo'  1*0 
i  «    i  :-. 
itn  i«d 
ua   171) 

1.40     100 
1  80     1  » 
ISO    ISO 
1  IB  |  1  BO 
IBB  i  1  «S 
166     1*6 
1.60    1.40 

1  60 
1*0 
1.60 

1  to 

1  86 
LSI 

.•:< 

:■  1. 
8  0S 
1.40 
I  ... 

1.60 
1.JU 

165 
1.4S 
1.40 

1.40 
1.86 
1.86 

1.80 

S5 

1.40 
1.60 

„ 

j, 

i  a    : 
i  so    i 
tot  h 

1  85     1 

» 

t 

» 

.i. 
.., 

. 

a 

e 

1.10 

:  iti 
LV 
1.96 

I 
1 
1 

- 

L** 

1 

,  *£_  !  Discharge. 

Gage 
height. 

Discharge. 

height 

Discharge. 

ass. 

Discharge. 

Urt.     !  firrond-frrl. 

n«. 

*c™j-a,(. 

Feel. 

Seamd-fert. 

Feet. 

Second-/*,. 

1.0                 430 

1.5 

810 

2.0 

1,080 

2.5 

3.580 

1.1    1         500 

1.8 

980 

2.1 

2,270 

2.6 

8,900 

1.3    ,          540 

1.7 

1,180 

2.2 

2,570 

2.7 

4.240 

1.3    '          BIO 

1.8 

1,430 

2.3 

2,890 

1.4               700 

1.9 

1,700 

2.4 

3,220 

--    _ 







—    



Thin  table  was  applied  indirectly,  according  to  the  method  outlined  in  Nineteenth 
Am.  Bept.  U.  S.  Geol.  Snrvey,  pt.  4,  p.  323. 

fJtimalnl  monthly  discharge  of  North  Loup  River  near  St.  Paul,  Nebr. ,  for  1003. 
[Drainage  area,  t.ltu  square  mllee.] 


Dtocharge  In  second-feet. 

Total  in 
■envfert. 

Run-off. 

Month. 

1,980 
1,980 
1,700 
4,500 

4,410 
1,180 
1,560 
2,270 

Minimum. 

Mean. 

53j£?|138? 

1,070 
890 

750 
650 

810 
610 

700 
400 

1,273 
1,276 

1,089 
1,170 

1,631 
835 
997 

1,316 

40,399 
75,927 

64,800 
07. 200 

74,406 
49,686 
61,308 
78,807 

Anjtuat  1-2  and  11- 

.405 
.208 
.248 
.827 

&  Sand  at  gage  rod  on  days  not  tadnAaa. 
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MIDDLE  LOUP  RIVER  NEAR  ST.   PAUL,   NEBR. 

This  statiou  was  originally  established  May  5,  1895,  by  Glenn  E. 
Smith.  The  present  gage  was  installed  April  1G,  1903,  by  J.  C.  Stevens. 
The  station  is  located  in  sec.  10,  T.  14  N.,  R.  10  W.,  at  a  railroad  and 
highway  bridge  which  is  crossed  by  the  Union  Pacific  Railroad  1  mile 
south  of  St.  Paul.  The  gage  consists  of  a  2  by  6  inch  vertical  pine 
rod  8  feet  long  spiked  to  the  last  piling  downstream  in  the  south  row 
of  the  bent  next  to  the  south  abutment.  The  gage  can  be  read  from 
the  bridge.  Discharge  measurements  are  made  from  the  upstream 
side  of  the  railroad  highway  bridge,  the  hand  rail  of  which  is  marked 
at  intervals  of  10  feet.  The  initial  point  for  soundings  is  the  zerc 
mark  on  the  hand  rail  over  the  south  abutment.  The  channel  bend* 
to  the  south  about  50  feet  above  the  bridge  and  is  straight  for  1,00( 
feet  below.  It  has  a  width  of  740  feet  between  bridge  abutments 
broken  by  5  piers  and  several  rows  of  short  piles  of  an  old  bridge 
The  section  is  broad  and  shallow,  with  a  rapid  velocity  and  shifting 
sandy  bed.  Both  banks  are  wooded  and  are  not  liable  to  overflow 
Bench  mark  No.  1  is  the  top  of  the  piling  to  which  the  gage  rod  i 
fastened.  Its  elevation  is  8. 15  feet  above  the  zero  of  the  gage.  Bene 
mark  No.  2  is  a  standard  4-foot  United  States  Geological  Survey  ire 
post  located  60  feet  south  of  the  south  end  of  the  bridge  and  100  fe» 
east  of  the  end  of  the  downstream  hand  rail.  Its  elevation  is  7.54  fe 
above  the  zero  of  the  gage.  This  station  was  discontinued  Novemb 
21,  1903. 

The  observations  at  this  station  during  1903  have  been  made  und< 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discharge  measurements  of  Middle  Loup  River  near  St.  Paul,  Nebr.,  in  1903. 


Date. 


Hydrographer. 


J.C.Stevens. 
....do 


April  7 ... 

April  16.... 

May  14 | do 

June  2 ' do 

July  16... do 

August  11 _\ ' do 


September  2 1 


E.C.  Murphy. 


Gage 
teight. 


heig 


Feet. 


2.43 
2.30 
2.75 
2.67 
2.68 
2.41 


Discharge 


Second-fa 
3,1* 
1,» 
1,71 

i,T 
1,7! 
1,71 

1,1' 
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Mean  daily  gage  height,  in  feet,  of  Middle  Loup  River  near  St.  Paul,  Nebr.,for  11M)3. 


Day. 


Apr. 


L. 
1. 
t. 

4.. 
5.. 
6.. 

m 
I.. 

8.. 
%.. 

10.. 

u.. 

B.. 
11. 
14.. 
15.. 
16.. 
IT.. 
M.. 
19.. 
«... 

a., 
a., 
a. 
a.. 
s.. 
».. 


a* 


8. 
8. 
30. 
31. 


2.56 
2.87 
2.87 
2.40 
2.58 
2.70 
2.51 
2.50 
2.50 
2.50 
2.50 
2.40 
2.42 
2.60 
2.58 


2.56 
2.55 
2.56 

2.48 
2.48 
2.50 
2.50 
2.55 
2.48 
2.45 
2.80 
2.74 
2.64 
2.80 
2.16 
2.85 
2.85 
2.85 
2.60 
2.40 
2.56 
2.40 
2.90 
2.87 
2.75 
2.85 
2.97 
2.70 
8.04 
8.98 
3.80 


2.85 
2.80 
2.70 
2.60 
2.70 
2.60 
2.65 
2.62 
2.60 
2.55 
2.56 
2.55 
2.50 
2.50 
2.50 
2.55 
2.55 
2.50 
2.50 
2.50 
2.45 
2.58 
2.50 
2.72 
2.96 
2.80 
2.75 
2.65 
2.65 
2.65 


July.      Aug. 


2.55 
2.55 
2.90 
3.88 
3.05 
2.70 
2.56 
2.45 
2.40 
2.45 
2.45 
2.85 
2.85 
2.72 
2.77 
2.66 
2.75 
2.65 
2.55 
2.56 
2.45 
2.40 
2.40 
2.40 
2.35 
2.80 
2.30 
2.30 
2.45 
2.77 
2.70 


3.50 

8.50 

3.00 

2.65 

2.45 

2.30 

2.20 

2.20 

2.45 

2.40 

2.65 

2.82 

3.15 

2.87 

2.70 

2.75 

2.95 

2.60 

2.70 

2.50 

2.40 

2.40 

2.40 

2.40 

3.35 

3.75 

3.  H5 

3.60 

3.20 

2.90  J 

2.55 


2.50 
2.40 
2.40 
2.40 
2.40 
2.50 
2.40 
2.50 
2.50 
2.55 
2.50 
2.40 
2.56 
2.60 
2.56 
2.50 
2.50 
2.50 
2.45 
2.40 
2.40 
2.40 
2.45 
2.45 
2.40 
2.40 
2.45 
2.40 
2.45 
2.45 


2.40 
2.53 
2.45 
2.50 
2.56 
2.00 
2.60 
2.60 
2.50 
2.40 
2.25 
2.25 
2.65 
2.50 
2.45 
2.40 
2.30 
2.25 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 
2.25 
2.25 
2.30 
2.20 
2.20 
2.25 
2.25 


Nov. 


2.35 
2.55 
2.55 
2.30 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.25 
2.25 
2.20 
2.30 

2.:* 

1.70 
1.90 
2.00 
2.10 


Rating  table  for  Middle  Loup  River  near  St.  Paul,  Nelvr.,from  January  1  to  Decem- 
ber SI,  1903. 


Gage 
(eight 


heig 


Fret 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

845 

2.8 

855 

2.4 

870 

2.5 

890 

2.6 

980 

2.7 

1,000 

2.8 

Discharge. 

Second-feet. 
1,100 
1,250 
1,480 
1,670 
1,970 
2,700 


Gage 

teight. 


heig 


Feet. 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 


Discharge.      b^/**£t.      D***"*'** 


Second-feet. 
3, 500 
4,300 
5,100 
5,900 
6,700 
7,500 


Feet. 
3.5 
3.6 
8.7 
3.8 
3.9 
4.0 


Second-feet, 
8,300 
9,100 
10,000 
11,000 
12,000 
13,000 


This  table  was  applied  indirectly  according  to  the  method  outlined  in  Nine- 
teenth Ann.  Rept.  U.  8.  Geol.  Survey,  pt.  4,  p.  323. 
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Estimated  monthly  discharge  of  Middle  Loup  River  near  St.  Paul,  Nebr.,for  190$. 

[Drainage  area,  6,849  square  miles.] 


Month. 


April  16-30.  _.. 

May 

June 

July 

August 

September 

October 

November  1-21 


Discharge  in  second-feet. 

Maximum. 

MJT|<mnnv 

Mean. 

3,150 

1,160 

1,719 

12,400 

1,250 

3,209 

4,950 

1,840 

1,938 

12,000 

1,100 

2,028 

11,500 

1,000 

3,365 

1,670 

1,160 

1,330 

1,820 

1,000 

1,234 

1,550 

845 

1,059 

Total  in 
acre-feet. 


51,144 

197,314 

115,319 

124,697 

206,906 

79, 141 

75, 876 

44,110 


Run-off. 


8econd-feet 
per  square 


0.251 
.469 
.283 
.296 
.491 
.194 
.180 
.155 


Depth  in 
inches. 


0.140 
.541 
.316 
.341 
.566 
.216 
.306 
.131 


PLATTE  RIVER  NEAR  COLUMBUS,  NEBR. 

This  station  was  established  June  4, 1895,  by  O.  V.  P.  Stout,  at  the 
Meridian  Bridge,  2  miles  south  of  Columbus,  Nebr.     The  gage  is  an 
inclined  oak  timber,  fastened  to  cross-ties  embedded  in  the  left  bank 
about  75  feet  upstream  from  Meridian  Bridge  on  the  main  channel. 
The  rod  is  graduated  to  read  directly  to  vertical  half -tenths  of  feet- 
The  river  at  this  point  flows  in  three  channels,  known  as  the  main, 
middle,  and  south  channels,  having  widths  of  1,940  feet,  320  feet,  and 
75  feet,  respectively.     Each  channel  is  spanned  by  a  pile  bridge,  from 
the  upstream  side  of  which  discharge  measurements  are  made.     The 
main  channel  is  crossed  by  the  Meridian  Bridge,  which  consists  of 
sixty- five  30-foot  spans  and  above  which  the  only  gage  rod  is  located. 
The  middle  channel  bridge  consists  of  sixteen  20- foot  spans,  and  is 
located  1£  miles  south  of  the  Meridian  Bridge.     The  south  channel  is 
spanned  by  a  pile  1  ridge  about  80  feet  long,  located  one-eighth  mile 
south  of  the  middle  channel  bridge.     Discharge  measurements  are 
made  from  the  upstream  side  of  all  three  bridges,  whose  hand  rails  are 
marked  at  intervals  of  10  or  20  feet.     The  initial  point  for  soundings  is 
the  zero  mark  on  the  upstream  hand  rail  at  the  north  end  of  the  main 
channel  bridge,  and  at  the  soutli  ends  of  the  middle  and  south  chan- 
nel bridges.     Above  the  bridges  the  channels  are  straight  for  5,000 
feet  in  the  main  channel,  200  feet  in  the  middle  channel,  and  100  feet 
in  the  south  channel.     Below  the  bridges  the  channels  are  straight 
for  3,000  feet  in  the  main  channel,  300  feet  in  the  middle  channel, 
and  500  feet  in  the  south  channel.     The  sections  are  broad  and  shal- 
low, with  rapid  velocity  and  shifting,  sandy  bed.     At  low  stages  the 
river  flows  in  many  shallow  channels,  so  that  the  measurement  of  the 
discharge  is  mainly  a  matter  of  estimation.     The  bed  is  so  changeable 
that  the  daily  discharges  are  not  proportional  to  the  corresponding 
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gage  heights.  The  river  is  usually  dry  from  August  16  to  October  15. 
The  bench  mark  is  a  standard  iron  post  of  the  Geological  Survey, 
located  44. 5  feet  east  of  the  gage,  60  feet  north  of  the  north  end  of 
the  north  bridge  truss,  and  10  feet  west  of  a  cottonwood  tree  6  inches 
in  diameter.     Its  elevation  is  7.06  feet  above  the  zero  of  the  gage. 

The  observations  At  this  station  during  1903  have  been  made  under 
the  direction  of  J.  0.  Stevens,  district  hydrographer. 

Discharge  measurements  of  Platte  River  near  Columbus,  Nebr,,  in  I90S. 


Date. 

Hydrographer- 

Oace 
height. 

Discharge. 

Fat. 

Stcond-fett. 

3.55 
4.64 

JHM3J 

do _ 

13,133 

JnljlO 

do _ 

8.96 

7.1B8 

My  17.. 

do 

4.10 

7, 834 

Angoit  1 

do 

3.87 

5,664 

Angnrt  18  _ 

do 

3.62 

2,898 

October  30               

do 

2.82 

878 

Nra*  daily  gage  height,  in  feet;  of  Platte  River  near  Columbus,  Nebr.,  for  1903. 


Mnj 

June. 

Jnly. 

a™. 

Sept. 

0*| 

n.:i> 

5.00 

fl.Hl 

3.M 

t  mi 

£.00 

:l  1., 

4.75 

3.70 

an 

4.10 

a  io 

1.(1(1 

i  a 

an 

ass 

4,00 

aio 

:i-.i 

4.4ft 

4.01) 

;;  ■.-. 

n.«o 

a  io 

3.14) 

*.» 

4.  an 

;tm 

8.80 

■>  i" 

:it-ii 

*.» 

4.  At 

a  to 

840 

:l.v. 

a  80 

4.40 

a  so 

a  oo 

115 

:i  v.', 

a.  to 

4.10 

aw 

■:.  m 

J.  I". 

-i  Hi 

aao 

4.  AD 

a.4i 

tM 

an 

1    Hi 

a» 

an 

:i.Hi 

am 

am 

IX, 

&K 

S.  98 

a  oo 

UD 

:■.  :ji 

t.1*> 

&*S 

an 

I  in 

4.  BO 

aao 

t.sr 

a«o 

8-« 

a  as 

2m 

!.■  :f. 

i  m 

I.H 

8.0G 

a  40 

:iim 

a  40 

■i  ;r, 

3.80 

8.00 

aao 

aw 

aao 

1  if. 

a« 

&O0 

aw 

8.  TO 

t  HI 

an 

4.33 

a.fts 

fi.7B 

a  75 

HM 

are 

4,10 

aon 

„■  7-> 

8.86 

:i..v. 

9.B0 

i  IK) 

aeo 

aw 

8.80 

--;.■:--. 

ass 

4,  no 

a« 

SM 

8.80 

a.  io 

4.<r 

u.aj 

3.40 

aao 

ass 

SI.  L1I 

UO 

an 

aao 

*.M 

2.8S 

:i.2T, 

4.  lit 

B.0B 

:;.]■> 

a  in 

ass 

;;.;*' 

4.1* 

a  no 

aio 

aw 

%Xt\ 
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Mean  tlailygage  height,  in  feet,  of  Platte  River,  etc. 


Oaae 

hoight. 

Discharge. 
Srrond-ffl. 

bSJSt, 

Discharge. 

Gw 

height. 

Discharge. 

Gage 

,_ 

Ffl. 

«w. 

Smmd-frtt. 

JVef. 

St&md-ftrt. 

ft* 

Second-/* 

1.0 

100 

a.o 

830 

3.0 

8,100 

4.0 

0,151 

1.1 

320 

2.1 

930 

8.1 

8,500 

4.2 

11,29 

1.9 

250 

2.2 

1,040 

8.2 

4,000 

4.4 

13,50 

1.8 

385 

2.3 

1,155 

3.8 

4,000 

4.6 

16,40 

1.4 

340 

2.4 

1,285 

3.4 

5,000 

4.8 

19,70 

l.Ii 

400 

S.S 

1,415 

3.5 

0,600 

5.0 

88,70 

1.6 

475 

2.0 

1.680 

3.6 

6,000 

5.2 

28,40 

1.7 

555 

3.7 

1.980 

3.7 

6,700 

5.4 

33,70 

i.« 

Vi\5 

3.8 

2,830 

3.8 

7,400 

5.5 

36,50 

1.9 

735 

3.0 

2,700 

li.O 

8,200 

.bio  m  aiipliiil  indirectly,  according  to  the  i 


CftUeoLSnr 

Estiimitrd  monthly  discharge  of  Platte  Hire 


ratlined  Id  Nineteenth  Aim. 


ir  Columbia,  Nebr.,  for 


a,  MJWT  «itwru  miles.] 


March  16-81". 

May 

June 


Dixchargi*  in  auuon 

■fwt. 

! 

1  MHltmum. 

Minimum. 

— 

13,000 

7.000 

0.652 

1        7,800 

1.080 

4,839 

1      21,000 

8.600 

0, 150 

|      21,600 

4,000 

8.816 

ncro-feet.   'Second-fei 
;per«iw 

.135.450  0.171 

208.188  .07) 

063, 165  .  161 


July 13,550 

August 6,875 

September .  J  4, 700 

October 1,095 

November 8,100 


1,847 
8,507 
1,175 


«  Frozen  for  day*  not  Included. 
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PLATTE  RIVER  NEAR  LEXINGTON,  NEBR. 

This  station  was  established  April  2,  1902,  by  H.  O.  Smith.  It  is 
located  in  sec.  20,  T.  9  N.,  R.  21  W.,  at  the  highway  bridge  3  miles 
south  of  Lexington,  Nebr.  The  boxed  wire  gage  is  fastened  to  the 
upstream  hand  rail  of  the  bridge,  about  50  feet  from  the  north  end. 
The  marker  is  the  end  of  the  ring  on  the  wire,  15.04  feet  from  the  end 
of  the  weight.  The  gage  is  read  once  each  day  by  Charles  J.  Free- 
man. Discharge  measurements  are  made  from  the  upstream  side  of 
the  highway  bridge,  which  consists  of  one  hundred  and  eighty-seven 
20-foot  spans  supported  by  pile  piers.  A  second  smaller  channel, 
about  one-fourth  mile  south,  is  measured  from  a  similar  pile  bridge 
having  a  total  span  of  60  feet.  The  upstream  hand  rail  at  the  main 
bridge  is  marked  at  20-foot  intervals.  The  initial  point  for  soundings 
is  the  zero  mark  on  the  hand  rail.  The  channel  is  straight  for  1  mile 
above  and  below  the  station.  The  section  is  broad  and  shallow,  with 
a  rapid  velocity  and  shifting,  sandy  bed.  At  low  stages  the  river 
flows  in  as  many  as  40  channels  of  varying  widths  and  depths.  It  is 
impossible  to  measure  the  discharge  at  such  stages  with  a  fair  degree 
of  accuracy.  The  river  usually  goes  dry  in  August.  Both  banks  are 
low,  but  are  not  subject  to  overflow.  Bench  mark  No.  1  is  a  hub  on 
the  west  side  of  the  bridge  approach.  Its  elevation  is  6.25  feet  above 
gage  datum  and  2,392  feet  above  sea  level.  Bench  mark  No.  2  is 
the  top  of  the  east  end  of  the  first  cap  at  the  north  end  of  the  bridge. 
Its  elevation  is  7.66  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

IHwJuirge  measurements  of  Platte  River  near  Lexington,  Nebr,,  in  1903. 


Date. 


May8 

June  12 

June  28 

July9 

July  28 

Augnst  15 . . . 
September  22. 
September  30. 
November  1  _ . 


Hydrographer. 


J.  C.  Stevens 

do 

do 

do 

do 

do 

W.  C.  Stnrdevant 

J.  C.  Stevens 

do 


Gage 
height. 


Discharge. 


Feet. 

Second-feet. 

3.35 

7,437 

3.36 

4,749 

3.62 

9,645 

3.25 

5,188 

2.77 

2,075 

2.88 

1,340 

2.60 

296 

2.52 

250 

2.80 

1,218 
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Mean  daily  gage  height,  in  feet,  of  Platte  River  near  Lexington,  Nebr., 

IMj-.  J»n.   Feb.. Mar.  Apr,  f  May.  June.  July.  Au«.  Sept.  Oct.  Hot.  Db, 


S.ffi    2.10  : 
£.«     £.80  i 


J...  . 

8. 

1 

11 

3. 

:i  71)    .1  ■■■.    :l  ai 


Rntiutj  lulil'-f.r  I'hitte  Ititvr  ui'iir  Lr.riityton,  Nehr.,  from  January  1  to  December 
Gnuc     '  IM    ..  ,„     :      (lam- 


«,„„. 

Uajto 
lu>iutit. 

Discharge. 

Gage 
height. 

™— ] 

c,„ul-f.-,t 

Fvl. 

S.-eoud./rft. 

Feel. 

.Seeomf-Mi 

i .  m> 

3.1 

5.140 

3,0 

10,240    1 

2,220 

3.2 

(1,0(10 

3.7 

11,520 

2.820 

3.3 

7.000 

3.8 

12,840 

3,. 100 

3.4 

ft,  020 

3.9 

14,240  ' 

4,200 

" 

0,060 

4.0 

15,680   i 

ij)]>Lii'il  iijilli tly, Hi-i-iit-diutj  in  tin'  i 


.11  Ninqtwnth  Ann.  Kept 
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Estimated  monthly  discharge  of  Platte  River  near  Lexington,  Nebr. ,  for  1903. 

[Drainage  area,  53,800  square  miles.] 


Month. 


Harch  20-81 «  ... 

April 

Hay 

June 

Wly 

August . 

September 

October 

November  1-16  <*_ 


Discharge  in  second-feet. 


Maximum. 


10,880 
9,060 
7,510 

12,860 
9,060 
2,220 
1,260 
1,680 
2,220 


Minimum. 

4,290 
2,220 
1,950 
2,520 
1,090 

275 
0 

390 
1,090 


Mean. 


6,612 
3, 893 
3,749 
6,471 
3,709 
1,009 
237 
1,140 
1,499 


Total  in 
acre-feet. 


157,377 

231,650 

230,517 

885,051 

228, 057 

62,041 

14, 102 

70,096 

47, 572 


Run-off. 


Second-feet 

per  square 

mile. 


0.124 
.073 
.070 
.121 
.070 
.019 
.004 
.021 
.028 


Depth  in 
inches. 


0. 055 
.081 
.081 
.135 
.081 
.022 
.004 
.024 
.017 


«  Days  river  was  frozen  not  included. 
NORTH   PLATTE  RIVER  AT  NORTH  PLATTE,  NEBR. 

The  lowest  gaging  station  on  this  river  is  located  at  the  wagon  bridge 
just  north  of  North  Platte,  Nebr.,  and  was  established  October  5, 1894. 
It  is  3.5  miles  above  the  junction  with  South  Platte  River,  in  sec. 
28,  T.  14  N.,  R.  30  W.  The  bridge  is  a  long,  low,  pile  bridge,  having 
M  spans  of  approximately  20  feet  each,  crossing  the  main  channel  of 
the  river.  North  of  this,  at  a  distance  of  about  440  feet,  is  another 
bridge  crossing  a  smaller  branch  or  slough  and  having  six  spans  of 
about  20  feet  each.  The  water,  except  in  times  of  flood,  does  not  pass 
under  all  of  the  spans  of  the  long  bridge.  Usually  the  greater  part 
flows  under  two  or  three  of  the  spans,  spreading  out  in  shallow  pools 
or  streamlets  under  others.  Beneath  the  greater  number  of  spans  is 
a  dry,  sandy  bed  at  ordinary  stages.  The  initial  point  for  soundings 
is  on  the  right  bank  and  consists  of  a  mark  on  the  railing  on  the 
upstream  side  of  the  bridge.  The  channel  is  nearly  straight  for  about 
500  feet  both  above  and  below  the  station.  The  banks  are  low,  but 
are  rarely,  if  ever,  overflowed.  The  current  is  moderately  rapid,  and 
the  bed  is  sandy  and  shifting. 

The  observations  of  river  height  are  made  at  the  Union  Pacific 
Railroad  bridge,  about  2  miles  below  the  wagon-road  bridge.  The 
railroad  bridge  is  2  miles  above  the  junction  of  North  and  South 
Platte  rivers.  The  gage  is  vertical,  marked  to  tenths  of  a  foot,  and  is 
fastened  by  screws  to  the  piling  under  the  bridge.  The  gage  is  read 
twice  each  day  by  H.  E.  Dress,  the  railroad  bridge  watchman. 

The  bench  mark  is  the  top  of  the  east  rail  directly  over  the  gage 
rod.    Its  elevation  is  12  feet  above  the  zero  of  the  gage.     The  river 
usually  goes  dry  some  time  in  August.     In  measuring  depths  care 
must  be  taken  not  to  sound  too  close  to  the  piling,  as  there  teu&waWy  * 
hole  washed  out  around  the  base  of  each,  in  which  there  is  no  cratw*" 
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Tbe  observations  at  this  statioo  daring  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discharge  measurement*  of  Sorth  Piatt*  Hirer  at  Xorth  Platte,  Aeor.,  in  1303. 


Out 

hBigtxt. 


Apr02 _   J.C.S 

M»y8 - - do ... 

June  13  _ do 

June  29 do 

Jolj-8 do 

July  31 _ do __. 

August  14 _ _ do 

September  17: _ i  W.  C.  Stnrdevsnt . . 

October31 _ I  J.  C.  Stevens 


F*xt. 

Beanut-frfi. 

2.30 

2,1H 

2.85 

5,  (KM 

2.90 

8,49° 

3.25 

9,114 

2.80 

4,768 

Mean  daily  gage  height,  in  feet,  of  North  Platte  River  at  North  Platte,  Xebr.Jor 


Mai-    Apr     SUy  June  JoIt    Adr    f*ept    <Vt.    Not.   Pw- 


ITfl     t)i     ill 


-  v.     ;  V.      i  |,i     i  -A 
'*•    S.S)    a  SI     I -a 


.  t«    *ks    fctrt 

.  t ro'8.n   s.«i 

2  ai    S  HI    I  TK 


»ao  son    ran 

■■'■    .--.-.    130 


3. 10     ;  i-     i  « i 


.»)     :.r  I"       :  10 


cm.] 
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Sating  table  for  North  Platte  River  at  North  Platte,  Nebr.,from  January  1  to 

December  31, 1903.<* 


1              1 
Gase 
height  i 

Feet 

Discharge. 

Gage 
height. 

Discharge. 

Gage 

height. 

Dis  harge.  I 

! 

Gage 

height. 

i 

Discharge. 

Second-feet. 

Feet. 

Second- feet. 

Feet. 

Second-feet} 

Feet. 

Second-feet. 

0.5 

15 

1.5 

565 

2.5 

2,950    : 

3.5 

11,100 

.6 

30 

1.6 

670 

2.6 

8,440     i 

|       3.6 

12,700 

50 

1.7 

800 

2.7 

4,050 

3.7 

14,300 

i      .8 

70 

1.8 

950 

2.8 

4,700 

3.8 

16,000 

.9 

100 

1.9 

1,120 

2.9 

5,350 

3.9 

17,700 

1.0 

150 

2.0 

1,320 

8.0 

6,100 

4.0 

19,400 

1.1 

210 

2.1 

1,560 

3.1 

6,900 

1.2 

280 

2.2 

1,800 

8.2 

7,800 

1.3 

370 

2.3 

2,150 

3.3 

8,800 

1    1.4 

1 

465 

2.4 

i 

2,520 

i 
i 

3.4 

9,900 

i 

a  This  table  was  applied  indirectly,  according  to  the  method  outlined  in  Nineteenth  Ann.  Rept. 
U.  S.  Oeol.  Surrey,  pt.  4,  p.  323  et  seq. 

Estimated  monthly  discharge  of  North  Platte  River  at  North  Platte,  Nebr.,  for 

1903. 

[Drainage  area,  28,517  square  miles.] 


Month. 


Karen  15-31  « 

April 

IUj 

June 

July 

August 

September 

October 

November  1-18  «  . 


Maximum. 


14,300 
5,025 
6,500 

12,700 
8,300 
1,220 
800 
1,220 
1,440 


ge  in  second-feet. 

Minimum. 

Mean. 

2,520 

6,562 

2,150 

3,223 

8,440 

4,866 

2,735 

6,825 

670 

3,348 

870 

711 

825 

545 

875 

1,087 

565 

1,316 

Total  in 
acre-feet. 


221,263 

191,782 

299,199 

406, 116 

205,861 

43,718 

32, 430 

66, 837 

46, 985 


Run-off. 


Second-feet 

per  square 

mile. 


0. 230 
.113 
.171 
.239 
.117 
.025 
.019 
.038 
.046 


Depth  in 
inches. 


0. 145 
.126 
.197 
.267 
.  135 
.029 
.021 
.044 
.031 


a  River  frozen  on  days  not  included. 
NORTH  PLATTE  RIVER  AT  BRIDGEPORT,  NEBR. 

This  station  was  established  May  4,  1902,  by  R.  H.  Willis.  It  is 
)cated  at  the  highway  bridge  on  the  public  road  due  north  of  Bridge- 
ort.  The  Burlington  and  Missouri  River  Railroad  bridge  crosses 
le  river  1  mile  above  the  gaging  station.  The  wire  gage,  with 
closed  scale,  is  fastened  to  the  upstream  hand  rail  of  the  bridge,  at 
e  south  end.     The  length  of  the  wire  from  the  end  of  the  we\g\i\»  to 


i 
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the  marker  is  12.80  feet.  The  gage  is  read  once  each  day  by  Porter 
Hannawald.  Discharge  measurements  are  made  from  the  upstream 
side  of  the  highway  bridge,  which  is  supported  by  pile  bents  20  feet 
apart.  The  hand  rail  is  marked  at  10-foot  intervals  with  black  paint, 
and  the  initial  point  for  soundings  is  the  zero  mark  on  the  hand  rail 
at  the  south  end  of  the  bridge.  The  channel  widens  just  above  and 
below  the  station  and  is  then  straight  for  1  mile  above  and  one-half 
mile  below.  The  water  is  never  sluggish.  Both  banks  are  low  and 
sandy,  but  are  not  liable  to  overflow.  The  bed  is  of  shifting  sand, 
free  from  vegetation.  There  is  one  channel  at  ordinary  or  high 
stages,  but  at  low  water  the  river  is  divided  into  many  winding  chan- 
nels. The  river  generally  goes  dry  in  August.  In  sounding,  during 
discharge  measurements,  care  must  be  taken  not  to  get  too  close  to 
the  piles  of  the  bridge  supports,  as  there  is  usually  a  hole  near  the 
base  of  each,  filled  with  dead  water.  Bench  mark  No.  1  is  a  6  by 
6  inch  stone,  marked  "U.  S.  C.  <fc  G.  S.,"  located  in  the  NE.  isec. 
32,  T.  20  N.,  R.  50  W.,  of  the  sixth  principal  meridian.  It  is  130  feet 
east  of  the  east  gate  of  the  stock  yards  and  130  feet  northwest  of  the 
northwest  corner  of  the  public  school  building.  Its  elevation  is  9.94 
feet  above  gage  datum.  Bench  mark  No.  2  is  a  standard  alumi- 
num Geological  Survey  bench-mark  cap  set  in  a  20  by  12  by  6 
inch  stone,  the  top  of  which  is  built  up  with  concrete  to  form  a 
truncated  pyramid.  It  is  located  about  50  feet  south  and  a  little  east 
of  the  northeast  corner  of  lot  No.  4,  block  No.  2,  of  the  Riverside 
Addition  to  Bridgeport,  Nebr.  Its  elevation  is  11\32  feet  above  gage 
datum.  Bench  mark  No.  3  is  the  head  of  a  nail  driven  in  the  top  of 
the  west  end  of  the  cap  of  the  south  bent  of  the  bridge.  Its  eleva- 
tion is  10.14  feet  above  gage  datum.  Gage  datum  is  the  water  surface 
when  the  wire  gage  reads  zero. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  C.  Stevens,  district  hydrographer. 

Discharge  measurements  of  North  Platte  River  at  Bridgeport,  Nel>r.,  in  1H0S. 


Date. 


Hydrographer. 


March  31 J.  C.  Stevens 

June  5 i  R.H.Willis 

i 

June  9 ! do 

June  16 .    do 


June  19 
July  4.. 
July?.. 
July  13. 
July27. 


J.  C.Stevens . 

R.H.Willis.. 

J.  C.  Stevens. .  _ 

R.H.Willis. 

do 

a  Mean  of  two  gagingfl. 


Gage 

height. 


Discharge* 


Feet. 

Second-feet 

5.32 

1,95! 

5.67 

3,78 

6.06 

6,17- 

6.41 

8,44 

6.40 

10,46 

5.77 

5,54 

5.65 

«4,23 

5.87 

2.49 

5.10 

91 

UOYT.] 
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Discharge  measurements  of  North  Platte  River ,  etc. — Continued. 


Date. 


Hydrographer. 


Ga 


height.     Charge. 


July :» J .  C.  Stevens . 

August 4 R.H.  Willis  . 

August  13 J.  C.  Stevens. 

Augustl8 R.  H.  Willis  . 

August  29 do  _ 

September? '  O.V.P.Stout 

October  19 R.  H.  Willis  . 


Feet. 

4.98 
4.95 
4.90 
5.12 
5. 05 
5.10 
5. 10 


Second-feet. 
824 
699 
331 
364 
183 
284 
592 


Mean  daily  gage  height,  in  feet,  of  North  Platte  River  at  Bridgeport,  Nel>r.,  for 

1903. 


Day. 

Apr. 

May. 

6.00 
t>.  \K 
5.96 
5.90 
5.96 
5.98 
5.75 

June. 

5.70 
5.65 
5.73 
5.85 
5.67 
5.73 
5.92 
6.00 
6.08 
6.20 
6.21 
6.23 
6.30 
6.38 
6.38 
6.41 
6.35 
6.34 
6.39 
6.40 
6.36 
6.33 
6.45 
6.37 
6.37 
6.31 
6.27 
6.16 
6.10 
5.97 

July. 

5.93 
5.86 
5.83 
5.81 
5.85 
5.72 
5.68 
5.63 
5.41 
5.45 
5.54 
5.46 
5.36 
5.29 
5.31 
5.37 
5.45 
5.22 

O.  ll 

5.30 
5.17 
5. 13 
5.12 
4.99 
5.06 
5.27 
5.22 
5.22 
5.11 
5.19 
5.12 

Aug. 

5. 13 
5.00 
5.08 
5.14 
5.13 
5.09 
5.10 
4.90 
4.95 
5.05 
5.00 
4.95 
5.08 
4.96 
4.90 
5.08 
5.00 
5.10 

Sept. 

Oct 

Nov. 

5.07 
5.08 
5. 10 
5.05 
5.07 
5.10 
5.08 
5.05 
5.05 
5.00 
5.00 
5.02 
5.30 
5.35 

5.:*) 

5. 40 
5.40 
5.40 
5.40 
5.40 
5.35 
5.30 
5.35 
5.37 
5.30 
5.37 

5.  as 

5.37 
5.37 
5.37 

Doc. 

4 

5.10 
5.10 
5.08 
5.10 

5.00 
5.06 
5.05 
5.07 

5.32 
5.30 
5.38 
5.30 

9 

5.05     4.95 
5.08     5.10 

5.30 
5.32 

m 

5.60 

5.10 

5.20 

5.50 

8..                                       

5.60    5.65 

5.00     5.15 
5.00    5.10 
4.98     5.10 

•  1.  .Ki 

5.77 

5.78 
5.67 
5.60  ' 

5.48 

5.40 

11...                         

B.                             

5.52 
5.42 

4.86 
4.96 

5.22 
5. 10 

5. 42 
5.40 

U..                                 

5.41     5.57 

5. 46  '  5. 70 

5.47  5.65 

4.90     5.10 
5.00    5.15 
5. 15     5. 10 
5.12     5.08 
4.98  !  5.05 
4.96     5.08 

5.38 

IV                                               

is.                                                             .    . 

5.80 
5.83 

]>                                                                     

5.50 

5.75 
5.92 

5.15     5.00     5.08 
5.10  I  5.00     5.05 
5.08  !  5.00    5.05 
5.00     5.10     5.10 
4.98  1  5.20  !  5.12 
5.30  ■  5.18  '  5.10 

a 

5.60 

6.05 
6.06 

5.38 
5.35 

u. 

5.57     6.15 

5.32 
5.54 

21. . 

5.60 
5.80 
5.97 

5.95 
5.87 
5.85 

5.10 
5.10 
5.20 

5.18     5.08 
5.10     6.06 
5.15     5.05 

5.50 
5.60 
5.65 

X. 

5.86 

5.80 

5.00  j  5.07     5.07 
5.06  1  5.07  |  5.08 
5.08    5.05    5.07 
5.10               5.08 

5.75 

0 

5.86 
5.80 

5.93 
5.90 
5.72 

5.80 

» 

5.67 

31.  .                                       .                 

5.66 

1RR  99—04        11 

162 


STREAM   MEASUREMENTS   IN   1903,  PART   III. 


[K0.» 


Rating  table  for  North  Platte  River  at  Bridgeport,  Nebr.,  from  January  1  to 

December  Sl%  1908.* 


Gage 
leight. 


heig 


Feet. 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 


Discharge. 

vnuro 

height 

i 
Second-feet. 

Feet. 

0 

5.1 

45 

5.2 

150 

5.3 

315 

5.4 

540 

5.5 

.      825    ■ 

5.6 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

1.170 

5.7 

1,575 

5.8 

2,040    j 

5.9 

2,565    | 

6.0 

3,150    ! 

6.1 

3,780 

6.2 

DtocbMgo.  j;  £$*  ;  Dtochun 


Second-feet. 
4,450 
5,160 
5,910 
6,700 
7,510 
8,340 


i, 

•i 


Feet. 
6.3 
6.4 
6.5 
6.6 
6.7 
6.8 


Second-fett. 
9,190 

'     10,060 

'  10,950 
11,860 
12,780 

!    13,710 


«  This  table  was  applied  indirectly,  according  to  the  method  outlined  in  Nineteenth  Am. 
Rept.  U.  8.  Geol.  Survey,  pt.  4,  p.  828  et  seq. 

Estimated  monthly  discfiarge  of  North  Platte  River  at  Bridgeport,  Nebr.,  for  IMS, 

[Drainage  area, -23, 190  square  miles.] 


Month. 


April « 

May 

"June 

July 

August 

September 

October 

November  1-12  « 


Discharge  in  second-feet. 


Maximum. 

6,300 

7,920 

10,500 

6,700 

1,365 

420 

075 

1,170 


Minimum. 

1,575 

3,460 

3, 780 

825 

90 

200 

90 

675 


Mean. 

3,664 

5. 526 

7, 665 

2, 837 

589 

240 

487 

883 


Run-off. 


Total  in 
acre-feet.    Second-feet 


fv#*  ^    ak^^'w* 

per  square 
mile. 

Depuro 
inches. 

218, 023 

0.158 

0.176 

339,780 

.238 

.274 

456, 099 

.331 

.369 

174,440 

lOO 

.141 

36,216 

.025 

.029 

14.281 

.013 

.014 

29,944 

.021 

.024 

21,017 

.038 

.017 

«  River  frozen  for  days  not  included. 
NORTH   PLATTE   RIVER   NEAR   MITCHELL,  NEBR. 

This  station  was  established  June  3, 1902,  by  O.  V.  P.  Stout,  assisted 
by  R.  IT.  Willis.  It  is  located  at  the  highway  bridge  1  mile  south  of 
Mitchell,  Nebr.  It  replaces  the  station  at  Goring,  Nebr.,  which  was 
discontinued,  as  the  narrower  channel  at  Mitchell  seemed  favorable 
to  increased  accuracy  of  gagings,  and,  being  nearer  the  Wyoming 
line,  it  serves  better  as  a  State-line  gaging  station.  The  gage  consists 
of  a  sash  weight  hung  by  a  brass  chain  running  over  a  pulley.  The 
scale  is  inclosed  in  a  box  fastened  to  the  upstream  hand  rail  near  the 
north  end  of  the  bridge.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  marker  is  10.f>0  feet.  The  gage  is  read  once  each 
day  by  Purly  Eytchison. 

On  April  4,  1902,  a  temporary  gage  rod  was  set   whose  zero  mark 
was  3.79  feet  lower  than  the  old  rod  of  1901.     On  May  3,  1902,  a  new 
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ant  gage  was  put  in  whose  zero  mark  was  1  foot  lower  than  the 
of  1901,  in  order  to  avoid  negative  gage  heights.  Hence, 
i  April  4  and  May  3,  1902,  2.79  feet  was  subtracted  from  the 
rights  reported  by  the  observer.  To  make  the  gage  heights 
1  during  1901  comparable  with  those  of  1902,  1  foot  must  be 


targe  measurements  are  made  from  the  upstream  side  of  the 
y  bridge,  which  is  supported  by  pile  bents  20  feet  apart.  The 
m  hand  rail  is  marked  at  intervals  of  12£  feet  with  blue  paint 

intervals  of  10  feet  with  white  paint.  The  initial  point  for 
lgs  is  the  zero  mark  at  the  north  end  of  the  bridge.  The  chan- 
braight  for  2,000  feet  above  and  below  the  station.  The  mean 
7  varies  from  1  foot  at  low  stages  to  4  feet  per  second  at  high 
Both  banks  are  low  and  sandy,  but  are  not  liable  to  over- 
Fhere  is  a  rather  large  island  in  the  gaging  section.  At  high 
here  are  three  channels,  and  at  low  stages  there  are  from  three 

channels.     The  bridge  has  a  total  span  of  1,565  feet.     At  low 
he  channels  are  too  shallow  for  current-meter  measurements, 

such  times  velocities  must  be  estimated  or  determined  with 

Bench  mark  No.  1  is  a  cross  cut  in  the  floor  of  the  bridge  at 
e.     Its  elevation  is  9.74  feet  above  gage  datum.     Bench  mark 

the  head  of  a  nail  driven  in  the  top  at  the  west  end  of  the  cap 
irst  bent  at  the  north  end  of  the  bridge.  Its  elevation  is  8.50 
ove  gage  datum.  Bench  mark  No.  3  is  a  standard  aluminum 
nark  cap  of  the  Geological  Survey  leaded  into  the  top  of  a 
ras  pipe  4  feet  long,  with  a  plate  at  the  bottom.  It  is  located 
i  north  of  the  north  end  of  the  bridge  and  30  feet  east  of  the 
the  downstream  hand  rail  extended.  It  is  2  feet  outside  of  a 
ace.  Its  elevation  is  8.64  feet  above  the  gage  datum.  The 
,tum  is  the  water  surface  when  the  chain  gage  reads  zero, 
•bservations  at  this  station  during  1903  have  been  made  under 
action  of  J.  C.  Stevens,  district  hydrographer. 

irge  measurements  of  North  Platte  River  near  Mitchell,  Nebr.,  in  1903. 


Date. 

Hydrographer. 

C.  Stevens 

do             

do             

height.      ,Dtoel»nfo. 

--- 

...   J. 

Feet. 
1.76 

2. 60 

3.68 
o  70 

Second-feet. 
1,735 
3. 580 
9,637 

.do 

4.230 

O. 

do 

1.50             1.067 

o 

do 

1.20 
.87 
.88 

\ 

456 

11 

do 

184 

K) 

do 
\\  P.  Stout. 

215 

?r3 

I              \S& 
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Apr. 

Mtf 

*- 

July 

AQ« 

Sept. 

Oct. 

Sot. 

1>. 

l.W 

*.«   k.so 

S.B6 

1.47 

0.88 

J. 80     l.w     !U 

1  » 

8.80     2.62 

185 

1.47 

1.78     1.88     £1* 

t  Ml 

2m  1  8.M 

8.B5 

1.40 

.-' 

i.w   i.88    ia 

J  IS 

s.m  i  a.ne 

IN 

1.40 

.W 

1.71     1.85      Lit 

1  H 

2  71 

■■ ,,-. 

8.1*1 

1.40 

1.87  i  l.W      IB 

i  t 

S.TI 

ISO 

1J0 

1.40 

.78 

1.81  '  1.87     m 

t  :i 

%m 

a. « 

178 

1,80 

.TT 

1.85     l.W      li 

;■  ::i 

&88 

8.18 

t« 

1.80 

.77 

1.70     l.W      LH 

tut 

tm 

iLSB 

1« 

].« 

.86 

1.75  ,  1.81      L# 

8.1* 

JJ.80 

8  m 

■.'  as 

1.85 

.os 

1.80  ,  i.n     1« 

8  li 

MB 

8.40 

I.S8 

].» 

.78 

1.78     LSI      l.# 

?  I-'. 

180 

&u 

:■  ■ 

LK 

1.77     8.08      l.# 

1  -jr. 

£.65 

3.80 

1» 

l.K 

.81 

1.74     8.01  |    Lfl 

1  ;. 

i.W 

nun 

tia 

1.80 

LBS 

1.76     8.10  |    LI 

tit 

ia 

a.  so 

110 

I.  IS 

1.50 

1.7S  .  £.07      1.8 

-'<. 

■a 

a+s 

1.08 

1.18 

1.80 

1.7B     8.08  !    Lt7 

:  •< 

■:..-; 

a.fio 

t» 

l.« 

LtW 

i.w  |  aw '  i« 

y  .m 

8.86 

8.00 

1.18 

1.84 

887  ■    l.« 

LSJ 

Ml 

B.TI     l.HT 

1.0S 

1.8S 

1.87 

8. 18  '    L!" 

t» 

J.  11    a.w    l.aO 

.* 

1M 

1.88 

l.M 

1.41 

184 

a.ao  a.7x 

1.70 

.« 

186 

1.81 

tOD 

in 

;  r. 

9.31  ia.Di 

l.« 

.40 

1.85 

l.ffi 

1» 

t?  if 

tt?   a.m 

1.07 

.78 

1.88 

1.86 

8.00 

l.M 

8  48 

*.1IT  j  B.75 

l.BB 

1.10 

1.70 

[.40 

8  01 

171 

-  «: 

i.«6  '  AW 

L« 

1.S0 

170 

1.80 

I.M 

m 

2.W    -S.B1 

ITS 

1.10 

1.76 

104 

L* 

4  04 

2.so'  a.ti 

1DD 

.Iff 

1.74 

1.81 

108 

V 

8  70     2.M     3.80 

J.M 

.81 

1.80 

I -MS 

8.08 

L* 

1KI     2.7H     3.31 

1.50 

■SB 

1.77 

l.W  i  8.10 

L7) 

*(H     8.01    S.Sfi 

1.60 

.88 

LW 

1.88     8.  IB 

LB 

LSO 

.87 

L*i 

till 

Rating  table  for  Surih  Platte  River  near  Mitchell,  i\ebr. ,  frtmi  Jan  nary  1  to 
December  ,11,  i:i"S." 


betSt. 

Dim:hinyi\ 

£& 

Din-harm. 

lu'iX. 

Dtalinrij.,. 

heitflt. 

Discharge. 

F--.I. 

Nranut-/rrl. 

*Vrl, 

Steonti-frrt . 

twt. 

Smnrl-ftel. 

F'"- 

Srtxmd-ftel 

(1.7 

163 

1.6 

1,100 

a.  r. 

3,250 

3.4 

7,450 

.8 

180 

1.7 

1      1.300 

3.6 

3.580 

3.5 

8,080 

.« 

200 

1.8 

\       1,500 

2.7 

3,050 

3.0 

8,740 

1.0 

250 

1.0 

1.710 

2.8 

4.370 

3.7 

9,480 

1.1 

8.10 

3.0 

1       1.980 

2.9 

4.830 

3.8 

10,150 

1.3 

460 

2.1 

,      2, 170 

3.0 

5,310 

3.0 

10.870 

1.3 

580 

2.2 

,      2,410 

3.1 

5.800 

4.0 

11,610 

1.4 

730 

2.3 

2,670 

3.2 

6,310 

4.2 

13,090 

1.5 

BOO 

2.4 

2,050 

3.3 

11, 860 
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>rf  monthly  discharge  of  North  Platte  River  near  Mitchell,  Xebi\,for  1903, 

[Drainage  area,  24,400  square  miles.] 


(onth. 

Discharge  in  second-feet. 

Run-off. 

Maximum.    Minimum. 

i 

Mean. 

Total  in 
acre-feet. 

_ 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

5,070           1,600        2,862 

170,301 
274,911 
436, 760 

0.117 
.183 
.301 

0.181 

6,580          3,400        4,471 

.211 

10,870          8,250  '      7,340 

5,310          1,000        2,632 

900              165  |         472 

1,500  i             165  1          765 

.336 

161,835            -108 

.125 

29, 022 
45, 521 
89, 095 
55, 918 

.019 
.031 
.059 
.072 

.022 

er 

.035 

1,710           1,100 

2,170  '        1,500 

1 

1,449 
1,762 

.068 

erl  to  16a.  . 

.043 

a  River  frozen  on  days  not  included. 
NORTH  PLATTE  RIVER  AT  GUERNSEY,   WYO. 

station  was  established  June  14,  1900,  by  A.  J.  Parshall.  It 
ed  at  the  county -bridge  about  a  half  mile  northwest  of  Guern- 
'he  bridge  has  eight  piers,  the  sides  are  planked,  and  there  is 
i  flow  under  each  span.  The  rod  originally  consisted  of  a  4 
eh  by  12-foot  scantling  firmly  attached  to  one  of  the  piers  of 
lge.     As  the  station  was  to  be  a  temporary  one,  a  metallic  tape, 

into  feet  and  tenths,  was  securely  fastened  to  the  rod. 
s  found  that  considerable  inconvenience  was  caused  by  sand 
ilating  about  the  rod  as  the  high  water  subsided.  With  the 
*  of  the  season  of  1902  a  new  rod  was  placed  about  200  feet 
he  first  location.  It  was  fastened  to  one  of  the  piers  of  the 
I  bridge,  and  was  placed  1  foot  lower  in  the  water. 
.902  bench  mark  is  a  spike  driven  into  a  sleeper  of  the  bridge 
rom  the  rod  and  at  an  elevation  of  10.04  feet  above  the  zero, 
innel  is  straight  for  a  distance  above  and  below  the  station, 
inks  are  high  and  do  not  overflow  at  high  stages.  The  bed  of 
?am  is  sandy,  but  probably  does  not  shift  much, 
lg  the  latter  part  of  the  season  of  1903  the  1902  gage  was 
il  by  a  new  rod,  with  its  zero  at  the  same  elevation  as  that  of 
gage.  The  new  rod  is  attached  to  a  pile  of  the  railroad  bridge, 
las  been  recently  reconstructed.  In  February,  1904,  theeleva- 
the  new  rod  was  checked  with  the  temporary  bench  mark,  and 
parison  with  the  readings  of  the  old  rods  which  are  still  in 

This  comparison  shows  that  the  rod  has  settled  0.076  foot. 
)3  bench  mark  is  a  monument  set  125  feet  southeast  of  the  rod 
evation  of  13.65  feet  above  the  zero  of  the  gage  and  4,331  feet 
ea  level, 
arements  are  still  made  from  the  county  bridge,  vrtActa,  ^\iV 
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a.  PART  m. 


in* 


it  due*  not  furnish  m  iierfeei  location  for  measurement*,  is  the  tat 
\vt  found  mi  tin-  river  in  Wyoming  below  the  Saratoga  station. 

The  observations  at  this  station  during  1903  hare  been  made  mute 
tin-  din-ethm  of  A.  .1.  Parshall.  district  hydmgntpher. 

him-Uiry  tirdmnwab  ■■/  Xnrtk  Ptnttr  Rim  at  (,Vnuc»,  n^.iiAU 


b^cTt. 


A.  J.  Partfcall  . 

John  E. Field.. 
L.  V.  Branch. 

.InhuE.  Field 


April  :i 

April  *J 

May  IT     

Aagnxt  I 

Antm»t  l-{ .do 

Aiiifii«t  miH        do  ... .   . . 

*-utf  mUt ::  .    tin       . .   . 

June  IS John  E.  Field 


C*hi».  Carjieiiter.. 


3.30 
5.00 
1.00 


Mr, 


•  ,1,1.1,/  .j„ye  height,  i.,  /.-.(. ../  .YiirtA  Ilalte  River  at  tlvernaet,  H>>../..r  l1"'- 


F-t..  Slur.   Aiir.  May.  Jam?.  Jnly.  Ang.  Hep(.,  Oct  Sot. 


I. HI     1.71)     i'.'.i 


HI 

W 

* 

Hi) 

3.» 

n,2i 

.       ill 

■>i 

l«> 

S.U 

i  n 

Mil 

■ 

* 

III 

ft* 

*w 

nui 

■ 

B 

LM 

B.40 

K  .■.-, 

4.  in 

m 

IK! 

1  :>l 

ft  Jin 

&» 

4.TB 

.    .     « 

M 

So 

ftw 

alt 

4.55 

N 

:<i 

n 

••  IIP 

n 

4.SS 

TO 

:m 

LIB 

tm 

!* 

4.15 

m 

1.10 

2.1b 

a* 

H.H5 

-..'•  .w 

LBS 

» 

an 

&7B 

....;    .70 

LB 

s.s> 

15  ,    .»■    .7U1 


& 


.] 
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ing  table  for  North  Platte  River  at  Guernsey,  Wyo.,  from  January  1  to  Decem- 
ber 31,  1903. 


Gage 
Might. 

Discharge.  ' 

Gage 
height. 

Discharge.  1 
Second-feet. \ 

Gag© 
height. 

Discharge. 

Gage 

heigth. 

Discharge. 

Ftet. 

Seamd-feet . 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.2 

365 

1.2 

1,365 

2.2 

2,915 

3.4 

5,595 

.3 

435 

1.3 

1,500 

2.3 

3,105 

3.6 

6,145 

.4 

513 

1.4 

1,635 

2.4 

3,300 

3.8 

6,750 

.5 

600 

1.5 

1,775 

2.5 

3,500 

4.0 

7,400 

.6 

695 

1.6 

1,920 

2.6 

8,705 

4.2 

8,070 

.  i 

795 

1.7 

2,070 

2.7 

3,915 

4.4 

8,740 

.8 

900 

1.8 

2, 225 

2.8 

4,185 

4.6 

9,410 

.9 

1,007 

1.9 

2,385 

2.9 

4,360 

4.8 

10,080 

1.0 

1,116 

2.0 

2,555 

3.0 

4,595 

5.0 

10,750 

1.1 

1,235 

1      2-1 

i 

2,780    i 

8.2 

5,080 

i 

5.2 

i 

i 

11,420 

Mrve  well  defined. 

imatetl  monthly  discharge  of  North  Platte  River  at  Guernsey,  Wyo.,  for  1903. 

[Drainage  area,  16,243  square  miles.] 


Month. 


luary 

MTiarv 

rch 

ril 

y 

ie 

y 

gnat 

Member 
tober    .     _ 

vember . 
member 

The  vear 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


1,116 

795 

1,007 

795 

2,385 

1,007 

4,360 

1,500 

6,910 

3,300 

1,588 

3,915 

6,440 

1,116 

1,116 

435 

1,007 

333 

1,116 

795 

2,070 

600 

1,235 

435 

Run-off. 


11,588 


333 


2,156 


Total  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

60,688 

0.061 

0.070 

49, 817 

.055 

.057 

89,403 

.090 

.104 

161,316 

.167 

.186 

287,209 

.288 

.882 

504, 893 

.522 

.582 

161,958 

.162 

-187 

89,045 

.039 

.045 

39, 570 

.041 

.046 

60,258 

.060 

.069 

51,709 

.053 

.059 

54,232 

.054 

.062 

1,560,098 

.133 

1.799 

LARAMIE    RIVER  AT    UVA,  WYO. 

Niis  station  was  established  April  14,  1903,  by  R.  G.  Schnitger.  It 
located  at  the  Colorado  and  Southern  Railroad  bridge  one-half 
e  south  of  Uva,  Wyo.     The  vertical  gage  is  attached  to  the  piles 
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tso.! 


which  support  the  bridge.  It  is  read  twice  each  day  by  J.  A.  Carl; 
Discharge  measurements  are  made  by  wading  at  a  point  one-fouri 
mile  below.  The  initial  point  for  soundings  is  on  the  north  ban 
The  channel  is  straight  for  200  feet  above  and  below  the  station,  ai 
the  current  is  sluggish.  The  right  bank  is  high  and  not  liable 
overflow.  The  left  bank  is  liable  to  overflow.  The  bed  of  the  stm 
is  sandy  and  shifting.  The  bench  mark  is  a  spike  driven  in  t 
bridge  timber  marked  with  a  cross.  Its  elevation  is  14.1  feet  alw 
the  zero  of  the  gage,  and  7. 1  feet  above  the  top  of  the  rod. 

The  observations  at  this  station  during  1903  have  been  made  unc 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  measurements  of  Laramie  River  at  Uva,  Wyo.,  in  1903. 


Date. 


Hydrographer. 


April  14 

June  5 

July  4 i do 

August  8_ | do 

September  1 1 do 


R.G.  Schnitger 
A.  J.  Parshall . . 


Gage 
height. 

Feet. 
0.70 

.ai 

.25 

.10 

-.35 


Dischai 


Sfetmd-j 

1? 

21 

6 

.1 


Mean  daily  gage  height,  in  feet,  of  Laramie  River  at  Uva,  Wyo.,for  190.3. 


Day. 


Apr.  j  May.     June.  J  July. 


1 

2 

3 

4 

5 

6 ! 

I 

7 1 

8 ' 

9 ' 

io ! 

ii i 

12 

13 

14 

0. 75 

15 

.75 

16 

.7(1 

17 

.72 

18 

.75 

19 

.70 

20 

.70 

21 

.05 

22 

.72 

23 

.70 

24 

1.00 

25 

1.00 

26 

.90 

27 

1.00 

28 

1.00 

29 

1.10 

30 1 

31 ! 

.90 

1 

0.90 

.80 

.90 

.72 

.70 

.80 

1.00 

1.00 

.90 

1.00 

1.10 

1.10 

1.10 

1.00 

1.00 

.90 

.90 

.90 

.90 

.80 

.80 

.80 

.80 

.80 

.80 

.70 

.70 

.60 

.60 

.60 

.60 


0.60 
.60 
.(JO 
1.60 
1.00 
.90 
.80 
.70 
.GO 
.60 
.60 
.60 
.(«) 
.60 
.50 
.50 
.  50 
.50 
.50 
.80 
.70 
.60 
.60 
.60 
.60 
.60 
.50 
.50 
.50  ! 
.50  ! 


i 


0.40 
.30 
.30 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.40 
.35 


.20 
.20 
.20 
.20 
.20 
.20 
1.30 
1.00 
.90 
.70 
.40 
.30 


Aug. 

0.20 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.05 
.05 
.00 
.00 
.00 

-  .10 

-  .10 

-  .10 
.10 
.10 
.20 

-  .20 
.20 

-  .20 
.20 

-  .20 

-  .20 
.30 
.30 
.30 

-  .30 

-  .33 

-  .30 


Sept.      O 


-0.35 
.85 

-  40 

-  .40  | 

-  .40! 

-  .40  ! 

-  .40 
.40 

-   .40 

-  .40 

-  .40 

-  .40  | 
.00  , 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

-  .10 

-  .05 

-  .05 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 

-  .20 
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Bating  table  for  Laramie  River  at  Uva,  Wyo.^from  April  14  to  October  31, 1903. 


height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge.  ! 

Gage 
height. 

Discharge. 

height. 
Feet. 

Discharge. 

,     Feet. 

'      Feet. 

Second-feet.1 

Feet. 

Second-feet. 

Second-feet. 

-0.4 

3 

0.2 

50 

0.8 

202 

1.4 

480 

-  .3 

6 

.3 

70 

.9 

240 

1.5 

530 

i  ~  *3 

11 

.4 

92 

1.0 

284    i 

1.6 

580 

-  .1 

18    i 

i         •* 

116 

1.1 

330 

*  .0 

26 

1 

.6 

142 

1.2 

380 

.1 

i 

36 

1 

1        .7 

1 

170 

1.3 

480    ' 

1 

Tangent  above  1.1  feet  gage  height.    Differences  above  this  point.  50  per  tenth. 

Estimated  monthly  discharge  of  Laramie  River  at  Uva,  Wyo.%  for  1903. 

[Drainage  area,  3,179  square  miles.] 


Month. 


April  14-30 

May 

Jnne 

July 

Angnst  ... 
September 
October . . . 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet  tv»»*i.  t« 

330 

156 

217 

7,317 

0.068 

0.048 

330 

142 

225 

13,835 

.071 

.082 

580 

116 

163 

9,699 

.051 

.  057 

430 

50 

130 

7. 993 

.041 

.047 

50 

21 

1,291 

.007 

.008 

26 

3 

13 

774 

.004           .004 

11 

11 

11 

676 

.003 

.008 

LITTLE   LARAMIE    RIVER  AT  HALEY'S    RANCH,   NEAR   LARAMIE,    WYO. 

This  station  was  established  in  March,  1903,  by  B.  P.  Fleming.  It 
^as  located  at  Haley's  ranch,  near  Laramie,  Wyo.  The  bench  mark 
J"s  a  cross  on  the  top  of  the  railing  post  on  the  upstream  side  of  the 
bridge  at  the  left  end.  Its  elevation  is  10.3  feet  above  the  zero  of 
the  gage.     This  station  was  discontinued  September  30,  1903. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

discharge  measurement*  of  Little  Laramie  River  at  Haley's  ranch,  near  Ixiramie, 

Wyo.y  in  1903. 


Date. 


Hydrographer 


h^igll     jDtoebW- 


May5 

August  12 


Feet.       I  Second-feet. 


B.  P.  Fleming 

do 

do 


/ 


1.70 
1.97 


40.54 
46.4? 


i 
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Mean  daily  gage  height,  in  feet,  of  Little  Laramie  River  near  Laramie,  Wyo.,f<* 

1903. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

An*. 

Sept 

1   

2.20 
2.20 
2.20 
2.60 
2.60 
2.80 
2.60 
2.40 
2.40 
2.20 
2.20 
2.00 
2.00 
1.90 
1.80 
1.80 
1.80 
1.80 
1.90 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.80 
1.70 
l.TO 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
l.TO 
2.00 
2.40 
2.20 
2.00 
1.80 
1.90 
1.80 
1.70 
1.70 
1.70 
1.70 
1.60 
1.70 
1.70 
1.70 

1.70 
1.70 
1.80 
2.00 
2.70 
a  20 
8.60 
a  60 
4,80 
6.00 
4.80 
4.60 
•  4.00 
4.80 
4.40 
4.60 
4.60 
4.80 
4.20 
4.10 
4.00 
a  90 
8.80 
a  60 

a  so 

3.80 

a  io 

2.90 
2.70 
2.80 

2.70 
2.60 
2.50 
2.50 
2.40 
2.80 
2.80 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 

1.70  1 

1.60  1 

1.60  ' 

1.50 

1.50 

1.50 

1.40 

1.40 

1.80 

1.80 

1.80 

1.90 

1.80 

1.80 

1.80 

1.20 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

a» 

2     

M 

3             

.» 

4        

.0 

5.   .       .  : 

.» 

6 

.0 

7 ; 

.00 

8 

M 

9 

.00 

10 

.00 

11 

.00 

12 

.00 

13 

1.10 

14  

1.9 

15 

l.» 

16 

1.80 

17 

too 

18 

2.10 

19 

2.0 

20   

2.20 

21          

2.30 

22   

1*0 

23  

1» 

24    

2.20 

25.. 

1.80 
1.80 
1.80 
1.80 
1.80 
2.00 
2.00 

2.10 

26 

27 

2.W 
2.10 

28 

2.10 

29 

30 

2.10 
2.00 

31 

_ 

LITTLE  LARAMIE  RIVER  NEAR  HATTON,  WYO. 

This  station  was  established  in  1902  by  B.  P.  Fleming.  It  is  located 
at  an  old  bridge  25  miles  northwest  of  Laramie,  Wyo.  The  gage  is  a 
plain  staff  graduated  to  feet  and  tenths  and  secured  to  the  bridge.  U 
is  read  twice  daily  by  J.  M.  May,  a  ranchman,  who  lives  about  75 
yards  from  the  gage.  The  initial  point  for  soundings  is  a  nail  driven 
in  the  bridge  stringer  at  the  left  bank.  The  channel  is  straight  above 
the  station  and  curved  below.  The  water  is  quite  swift.  The  right 
bank  is  liable  to  overflow.  The  left  bank  is  high  and  rocky.  There 
is  an  old  channel  at  the  right  of  the  station  in  which  there  is  some 
flow  at  high  water.     The  bed  of  the  stream  is  rocky  and  very  rough. 

The  bench  mark  is  a  cross  on  the  top  of  the  first  post  in  the  fence 
which  forms  the  approach  to  the  bridge  from  the  left  bank.  Its  ele- 
vation is  10.27  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  undei 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 
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(sckarge  measurement*  of  Little  Laraviie  River  near  Hatton,  Wyo.,  hi  1(103, 


Data. 

Hydrographer. 

hiighV 

Discharge. 

Fret. 
1.1.1 
1.90 

.as 

Apr.  May.  June.  Jnly.  Aug. 


Apr.  May.  Jnne.  July.  Aug. 


Rating  table  for  Little  Laramie  River  near  Hatton,  Wyo,,  from  April  It  to 
August  IS,  1903. 


[}mge 
Meat. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 

height. 

net. 

Discharge. 

helgbt. 

Discharge. 

Ft,!. 

*™*/«(. 

Fttt. 

Second-fee,. 

Second-feet, 

Feet. 

Second  feel. 

O.H 

64 

1.7 

302 

2.6 

760 

3.5 

1,800 

.9 

SO 

1.8 

343 

2.7 

820 

3.6 

1,880 

1.0 

S8 

1.9 

386 

2.8 

880 

3.7 

1,420 

1.1 

118 

2.0 

433 

2.6 

S40 

3.8 

1,480 

i.a 

141 

2.1 

482 

8.0 

1,000 

8.9 

1,540 

i.a 

167 

2.2 

533 

3.1 

1,060 

4.0 

1,600 

1.4 

196 

2.3 

586 

3.2 

1,120 

4.1 

1,660 

1.5 

229 

2.4 

642 

3.3 

1,180 

4.2 

1,720 

1.6 

264 

a.  5 

700 

3.4 

1,240 
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Estimated  month  ly  discharge  of  Little  Laramie  River  near  Hatton ,  Wyo. ,  for  1,W. 


Discharge  in  second-feet. 


Month. 


April  12-:  JO. 

May 

June 

July 

August  1-15 


Total  in 
acre-feet. 


5.276 
13,650 
72,417 
12,728 


SWEETWATER  RIVER  AT  DEVILS  GATE,    NEAR  SPLITROCK,  WYO. 

This  station  was  established  in  October,  1902,  by  W.  W.  Schlecht 
It  is  located  about  one-fourth  mile  above  Devils  Gate  and  is  reached 
by  team  from  Rawlins  or  from  Casper,  Wyo.  The  gage  is  of  flu 
wire  type,  with  the  scale  board  graduated  to  feet  and  tenths.  It  'u 
read  twice  daily  by  Tom  Sun,  jr.,  a  rancher,  who  lives  about  300  yard* 
from  the  gage.  The  gagings  are  made  temporarily  from  a  foot  bridgt 
at  Tom  Sun's  house.  It  is  intended  later  to  establish  a  cable  at  thii 
point. 

The  observations  at  this  station  during  1903  have  been  made  unde 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  measurements  of  Sweetivater  River  at  Devils  Gate,  near  Splitrock,  Wyo 

in  1903, 


Date. 

Hydro  graph  er. 

Gage 
height. 

Diacharg* 

June  8 

L.  V.  Branch  

Feet. 
5.20 

Second'fn 

June  7  -    . 

..     .do 

5.65 
5.85 
5. 20 

9 

June  18  . . . 
June  27  .    . 

.  .  .  -     -  -          .   .  .  . 

do 

do 

a 

i 

June  29 
July  4.... 
July  12 
July  16 

do 

A.  Weiss . .    . 

L.  V.  Branch  ...       

.....do 

5.10 

4.ai 

4.46 
4.30 

4.14 

4.85 

i 

i 
i 

July  24 

do 

May  7 

A.  J.  Parshall 

i 
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t  daily  gage  height,  in  feet,  of  Smeettoater  River  at  Devils  Gate, 
Splitrock,  Wyo., for  1903. 


Day. 

Jan. 

Kb, 

Ku. 

Apr.  May.  June. 

joir- 

Aug. 

Bept 

Oct. 

Mot. 

4.  SO 
4  58 

.  :. 

tea 

,  .-, 
i  ii 
«.» 
.  m 
*.« 

4  00 

Ut 

4  48 
«.« 

i  fm 
400 
460 

4  50 

i  ■ 
4.W 

IV 
4« 

i  ..", 

in 

4.70 
4.M 
4.  TO 

4.00 

4* 

4.05 

4.70 
4. 70 
4.70 
4.70 
4.70 
4.70 
4.70. 
4.00 
1.0ft 
1.70 
1.TO 
4.70 
1.70 
1.W 
1.70 
4.70 
4.71 
4.15 
4.00 

4.00 
4.W 

i.nj 
1.00 
4.4ft 

liii 
4.W 
4.06 
1.00 

4.00 
4.70 
4.66 
4.  IS 
4.56 

4.4ft 

4.4* 
4.40 
4.40 
4.40 
4.10 

4m 
lis 

4.60 
4.68 
4.88 
4.  SO 

6.10 
6.00 
4.00 
COO 

«■ 

4.00 

i  -i 

4.70 
4.70 
4.0* 
4.0S 

+.» 

i  :>• 
4.T0 
4.76 
4.86 
4.00 

4.M 
4.75 

170 
4.70 
4.70 

5.30 
6.00 

a.  is 

4.90 
4«A 

t.a 

4.90 
4.(0 
4.90 

B.15 
5.16 
6.  IS 
6.15 

5  4.1 
5.  v, 
8.0T 
5.71 
5.70 
5.70 

s.as 

S.OB 
5.6A 
5  78 
6M) 

s.oo 

5,00 
5.0ft 

B.7B 
5.7S 

a.  7s 

B.08 
8*5 

liffl 
5.00 
5.10 
5.10 

4.07 

|M 

4,10 
110 
4.10 
1.00 

1.00 
4.00 
1.00 
4.06 
4.  BO 
4.00 
1.10 
4.00 
4.00 

tl» 

ion 

4.00 

\l 

1.00 
4.00 
4.00 
4.00 
4.00 

4.00 
4.0U 
4.00 
4.00 
4.00 
4.00 

4.00 
4.0ft 

a.  os 

8.0B 
8.95 
8.05 
0.96 
:;  16 
&05 
8.96 
8.06 
S.06 

i  H 

4.10 
4.0E 
4.1* 
4,00 

4.00 

4.00 
1.00 
4.00 

1  " 

l  l.-, 
4.4ft 
4.46 

44ft 

4.16 

4.10 

lift 

HI 

to 

00 

Ml 

00 
07 

SO 
00 
IS 
40 
40 
40 
SO 

on 

» 

it 

■ 

10 

r. 

IS 
ID 

10 
10 

I<| 

10 
10 

4 
1 

1 

is 
to 

10 

so 
so 
as 
a 

Art 
U 
00 

H 

SO 
85 
OS 

as 
as 

40 

40 

in 

«i 

40 
10 

4ft 

40 
40 
4B 
IT 
40 

l.dl 
4.*° 
4.40 

■ 

4.10 

l.U 

4.40 

4 

4 

0 

G 
S 
S 
0 

5 

85 

as 

so 

SO 

H 
at 

10 

III 
III 
10 
10 
OS 

10 

10 

10 

la 

10 

4.50 
1.00 
4.00 
450 
400 
4.00 
4.00 
4.60 

tZ 

4.60 

4.60 
4.50 

4.10 
4.10 
4.10 
4.40 
4.66 
4.01 
4.00 
4.70 
4.70 
4.70 
4.70 
1.70 
1.70 

400 
4.  ID 

170 
4.  TO 
4.711 

4«2     5 

170 

6.00 
MO 
B.*0 
5.9) 

G 

.- 
S 

s 

4.10 
4.10 
4.10 
1.10 

j 

1.50 
460 

1.70 
1.70 
4.70 
4.70 
1.70 

"ting  table  for  Stceetieater  River  at  Devils  Gate,  near  Splitrock,  Wyo.,  fro 
January  1  to  December  31.  1903, 


Oiwe 

Di™.-harKB. 

IwigUt. 

Discharge. 

heigEt. 

Discharge. 

.9«unil-/n-<. 

Gage 
height. 

Ftet. 

Discharge. 

Second-ferl, 

*W. 

Srrond-feel 

Fetl. 

Second-ftet, 

4.0 

14 

4.5 

54 

5.0 

180 

G.5 

370 

4.1 

19 

4.6 

67 

5.1 

163 

5.8 

800 

4.3 

25 

4.7 

82 

5.3 

187 

5.7 

883 

4.:i 

83 

4.8 

SB 

5.3 

318 

5.8 

865 

4.4 

43 

4.9 

,18 

5.4 

341 

5.9 

400 

174 
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Estimated  monthly  discharge  of  Sweetwater  River  at  Devils  Gate,  near  SpWr«k,j 

Wyo.,  for  1903. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  

October 

Noveml)er 
December 

The  year 


Discharge  in  second-feet. 


Total  ii   1 

Maximum. 

Minimum. 

Mean. 

acre-feet  1 

82 

54 

69 

4.H 

118 

67 

84 

4**1 

138 

88 

78 

4,481 1 

187 

67 

110 

6,50 

218 

99 

140 

8,101 

400 

138 

387 

17,0* 

138 

19 

49 

3,013 

54 

14 

17 

1,041 

33 

13 

15 

m 

48 

33 

87 

2.275 

54 

43 

51 

3,035 

83 

48 

63 

3,812 

400 

13 

88 

59,701 

NORTH  PLATTE  RIVER  AT  SARATOGA,  WYO. 

This  station  was  established  June  9,  1903,  by  A,  J.  Parshall.    The 
gage  consists  of  a  flexible  Gurley  rod  fastened  securely  to  a  3  by 
6  inch  timber,  spiked  and  braced  to  the  crib  work  at  the  northeast 
corner  of  Harry  Kuykendal's  residence,  100  yards  below  the  bridge, 
on  the  left  bank  of  the  river.     The  gage  is  read  twice  each  day  by 
J.  M.  Sterrett.     Discharge  measurements  are  made  from  the  bridge. 
The  initial  point  for  soundings  is  on  the  east  end  of  the  bridge,  at  the 
pier.     The  channel  is  straight  for  500  feet  above  and  400  feet  belotf 
the  station.     The  current  has  a  measurable  velocity  at  all  stages. 
The  right  bank  is  high,  but  overflows  at  a  gage  height  of  7  feet.    The 
left  bank  overflows  only  at  extreme  high  water.     The  river  has  a 
permanent  bed  of  gravel.     There  is  but  one  channel,  broken  by  th« 
center  pier  of  the  bridge.     Bench  mark  No.  1  is  a  cross  on  the  soutli 
side  of  the  southwest  pier  at  the  bottom  of  the  top  section.     Its  ele 
vation  is  10.7  feet  above  the  zero  of  the  gage.     Bench  mark  No.  2  h 
a  spike  driven  in  a  cottonwood  tree  standing  about  30  feet  north 
west  of  the  gage.     Its  elevation  is  9.84  feet  above  the  zero  of  tin 

gage. 

The  observations  at  this  station  during  1903  have  been  made  unde: 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 
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urge  measurements  of  North  Platte  River  at  Saratoga,  Wyo.,  in  J90J. 


Date. 


T  2« 


Hydrographer . 


A.  J.Parshall 
C.  B.  Sterrett 

do 

do 

do 

do 

do 


height. 


Feet. 
5.20 
5.00 
4.70 
4.20 
3.45 
2.35 
2.10 


Discharge. 


Second-feet. 
7,954 
7,089 
5,708 
4,511 
J,  973 
784 
728 


ly  gage  height,  in  feet,  of  North  Platte  River  at  Saratoga,  Wyo. ,  for  lfMtf. 


Day. 


June. 


5.02 
4.92 
4.97 
4.97 
5. 13 
5.08 
5.07 
5.17 
5.25 
5. 12 
5.  OK 
4.92 
4.81) 
4.70 
4.62 
4.37 
4.20 
4.07 
4.10 
4.05 
3.93 


July.      Aug. 


3.73 

3.00 

3.45 

3.45 

3.37 

3.17 

3.03 

2.97  ' 

2.93 

2. 85 

2.73 

2.68 

2.63 

2.63 

2.57 

2.55 

2.80 

2.73  ; 

2.68  . 

2.50 

2.43 

2.40 

2.40  | 

2.33 

2.33 

2.33 

2.38 

2.45 

1.98 

1.95 

2.00 


1.98 
1.95 
1.90 
1.81 
1.74 
1.69 
1.66 
1.62 
1.59 
1.59 
1.57 
1.53 
L.53 
1.54 
1.58 
1.56 
1.54 
1.50 
1.51 
1.48 
1.45 
1.46 
1.51 
1.60 
1.61 
1.66 
1.71 
1.80 
1.70 
1.62 
1.56 


Sept.  .   Oct.    ,  Nov. 


1.51 
1.46 
1.42 
1.41 
1.40 
1.47 
1.85 
1.90 
1.98 
1.87 
1.87 
1.97 
2.02 
2.19 
2.29 
2.32 
2.30 
2.29 
2.29 
2.31 
2.30 
2.25 
2.20 
2.16 
2.11 
2.09 
2.08 
2.06 
2.04 
2.08 


2.13 
2.17 
2.21 
2.23 
2.28 
2.25 
2.26 
2.21 
2.20 
2.23 
2.24 
2.24 
2.23 
2.24 
2.23 
2.28 
2.22 
2.18 
2.17 
2.15 
2.13 
2.10 
2.07 
2.05 
2.04 
2.03 
2.02 
1.99 
2.00 
2.02 
1.99 


1.96 
1.96 
1.97 
1.97 
2.01 
2.03 
2.03 
2.04 
2.01 
1.93 
1.67 
1.60 
1.80 
1.94 
2.07 
2.06 
1.85 
1.75 
2.00 
2.05 
2.00 
2.01 
2.06 
2.04 
2.09 
2.12 
2.08 
1.93 
1.83 
1.87 


l^vC* 


1.95 
1.97 
1.84 
1.75 
1.65 
1.7* 
1.80 
1.80 
1.88 
1.88 
1.88 
1.88 
1.86 
1.86 
1.88 
1.86 
1.90 
1.88 
1.87 
1.86 
1.84 
1.84 
1.86 

1.  oo. 

1.88 
1.90 
1.93 
1.97 
1.84 
1.74 
1.72 


A 
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Hating  table  for  North  Platte  River  at  Saratoga,  Wyo.%from  June  9  to  Itaeahr] 

31, 1903, 


Gage 
height. 

Discharge. 

Second-feet. 
365 

Gage 
height. 

Feet. 
2.4 

Discharge. 

1 

!    Gage 

*  height. 

1 

Discharge. 

Gage 

height, 

• 

Diachan* 

i 

Feet. 
1.4 

Second-feet. 
815 

Feet. 
3.4 

Second-feet. 
2,245 

Feet. 

4.4 

i 

1.5 

400    , 

2.5 

905 

3.5 

2,455 

4.5 

1      5,165 

1.6 

435    ; 

2.6 

1,010 

3.6 

2,680 

4.6 

5.515 

1.7 

470    j 

2.7 

1,125 

3.7 

2,915 

4.7 

5,885 

1.8 

505 

2.8 

1,250 

'      3.8 

3,160 

4.8 

6,270 

1.9 

540    ! 

2.9 

1,390 

7 

3.9 

3,410 

4.9 

6,675 

2.0 

580    ! 

3.0 

1,540 

4.0 

3,665 

5.0 

7,090 

2.1 

630    ; 

3.1 

1,700 

4.1 

8,930 

5.1 

7,515 

2  •> 

685 

3.2 

1,870 

4.2 

4,210 

5.2 

7,955 

2.3 

i 

745 

3.3 

2,050 

1      4.3 

1 

4,510 

Table  fairly  well  defined. 
Estimated  monthly  discharge  of  North  Platte  River  at  Saratoga,  Wyo.,for&& 


Discharge  in  necond-feet. 


Month. 


Maximum,  i  Minimum. 


Mean. 


Total  in 
acre-f«i 


June  10-30 i  8. 180  I 

July !  3,038  ; 

August 580  ; 

September 745  ; 

October '  715 

Noveml>er !  630 

December  . .   .     .             _ 500 


3,538 
560 
382 
365 
580 
435 
452 


•i  -■ 


6,158 
1,267 
446 
592 
662 
567 
524 


256,581 
77,905 
27,423 
35,226 
40.705 
33,730 
32. 220 


SOUTH    PLATTE   RIVER   AT   BIGSPRING,   NEBR. 


This  station  was  established  September  5,  1902,  by  J.  C.  Stevens. 
It  is  located  at  the  highway  bridge  one-fourth  mile  south  of  the 
Union  Pacific  Railroad  station  at  Bigspring,  Nebr.  The  station  was 
established  as  a  State-line  sta-tion,  and  was  discontinued  November 
21,  1903,  for  the  reason  that  the  desired  information  can  be  obtained 
at  the  Julesburg,  Colo.,  station.  The  wire  gage  established  in  1902 
was  replaced  by  a  chain  gage  fastened  to  the  upstream  girder  of  the 
bridge  near  the  north  end.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  marker  is  9.45  feet.  During  1903  the  gage  was  read 
once  each  day  by  Victor  Root.  Discharge  measurements  are  made 
from  the  upstream  side  of  the  highway  bridge,  which  consists  of  88 
20-foot  spans,  supported  by  pile  bents.     The  hand  rail  is  marked  at 


*.] 


PLATTE   RIVEB    DRAINAGE    BASIN. 


177 


m*ervaLs  of  20  feet  and  the  initial  point  for  soundings  is  the  zero 
»a»rk  st  the  north  end  of  the  bridge  on  the  upstream  side.  The 
tmannel  is  straight  for  600  feet  above  and  for  1  mile  below  the  station. 
t.  is  broad  and  shallow,  with  a  shifting,  sandy  bed  full  of  vegetation, 
die  river  is  nearly  dry  from  April  to  November.  Both  banks  are 
e>"w,  but  are  not  liable  to  overflow.  Bench  mark  No.  1  is  a  Geological 
purvey  4-foot  iron  post  located  200  feet  north  of  the  Union  Pacific 
Railroad  station  on  the  west  side  of  the  street.  Its  elevation  is  5.15 
feet  above  gage  datum  and  3,370  feet  above  sea  level.  Bench  mark 
No.  2  is  the  floor  of  the  bridge  over  the  zero  of  the  gage  scale.  Its 
elevation  is  9.10  feet  above  gage  datum.  Gage  datum  is  the  water 
surface  when  the  gage  reads  aero. 

The  observations  at  this  station  during  11103  have  been  made  under 
the  direction  of  J.  G.  Stevens,  district  hydrographer, 

Ducharge  measurement*  of  South  Platte  River  at  Biyspring,  Nebr.,  in  190S. 


Date. 

Hydrographer. 

height. 

Discharge. 

Fttl. 

2.8,', 

1.98 

1.80 
1.80 
1.96 

Stcmd-feet. 

Joly8_ _ 

.....do - 

1 

input  20 

do 

10 

Mar.  Apr.  May.  Juniv  July.  Aur.  Baft  Oot.   Ni-\ 


1 76    Z.«S     3.00 


■•Frown  al  iiap1. 
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.VVcju  daily  gage  height,  in  feet,  of  South  Platte  River,  ete. — Continued. 


X*T 

Mar. 

~„, 
.'?. 
fc« 
I  M 
1  ■ 
t*J 
tie. 
g,lt 
;  .a 

Apr.|M«y 
s.no '  l.m 

810    1.00 

£00     l« 
200     ISO 

;■■■    1  ■> 
cm-i.n 
*io  a  ao 
S.7&    too 
fill     1  9ft 

t.m    l.wt 

1  80 
1.(0 

1  ■<■ 
1.(0 
l.«8 

ISO 

:  ■ 
1.10 
IK 
1*5 

1  — 
1  ~i 
t  Ml 

July 

1.(0 

1.00 

in 

1    HI 

t<o 
t.n 

i« 

I.W 

Lao 
it* 

L7B 

«! 

1  SO 

Anf. 

CSS 

2.00 

1  m 
1.8ft 

2,25 
a.  06 

2.  no 

2. 00 

a  is 
*.ob 

l.*s 
1.95 

Sept.  Oct  ||pt 

1.90  '  1.10    t» 
1  (.111  1  1» 

a 

1.96  1  a.or ' 

1.96  j  ill' 

o 

ssj    8  8)    too 
£.16-3111    iHO 
*  IS    

sdsr 

si ,. 

H 

Might. 


Discharge. 

JVrt.      .Stcond-ftrt. 

■SBEL 

Discharge. 

hSlgh*. 

■— 

tiet. 

Srcimd-fttt. 

net. 

.VomJ/wl 

5 

2.5    1         860 

3.1 

1,740 

3.7 

2,820 

21) 

2.6    '         840 

3.2 

1.920 

3.8 

3,000 

70 

2.7          1,030 

8.3 

2,100 

8.9 

8,180 

160 

2.8          1,300 

3.4 

2.280 

4.0 

3,380 

310 

8, 9          1 ,  380 

3.5 

2.460 

4*0 

3.0          1,360 

3.0 

2.040 

Kitiiuitft'il  iniiitthly  ttixr/wryr  of  South  Watte  River  ill  Ili<jspring,Nebr.,for  W3. 
IXw-linrtct*  in  Hmmd-feet. 


March  17-81. 

May  1-30  _     

June  1-fi  and  9-30  . 

July  (missed  21st) ...  

August 

September  (missed  11th  and  21st)     . 

October 

November  1-21  (mimed  3d  and  17th)  . 


Trace. 
2.582 
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SOUTH  PLATTE   RIVER  NEAR  JULESBURG,  COLO. 

This  station  was  established  April  2,  1902,  by  John  E.  Field,  at  the 
iragon  bridge  crossing  South  Platte  River,  about  1  mile  southeast 
>f  Julesburg,  Colo.,  a  station  at  the  junction  of  the  main  line  and 
Denver  branch  of  the  Union  Pacific  Railroad.     As  this  is  the  last 
station  on  South  Platte  River  in  Colorado,  and  is  also  below  all 
irrigation  ditches  in  Colorado  taking  water  from  the  South  Platte, 
-with  the  exception  of  one,  it  is  of  considerable  importance  for  secur- 
ing data  relative  to  the  flow  of  return  waters  as  well  as  the  natural 
flow  in  the  main  channel.     However,  the  conditions  at  this  station 
are  not  as  desirable  as  they  should  be,  owing  to  the  great  width  of  the 
channel  and  the  general  instability  of  the  bed  of  the  stream,  features 
characteristic  of  the  whole  course  of  South  Platte  River  through 
this  part  of  the  State.     The  channel  at  this  point  is  about  one-half 
mile  wide,  and  at  low  stages  of  the  river  it  is  badly  broken  up  bjr 
islands,  causing  the  stream  to  flow  in  several  different  channels.     The 
hanks  are  low,  but  do  not  overflow.     The  bed  of  the  river  is  dry  dur- 
ing the  greater  part  of  the  year.     The  gage  heights  from  March  15 
to  March  31,  and  from  November  25  to  December  31,  1903,  were 
affected  by  ice  gorges  and  anchor  ice,  so  that  no  rating  table  could  be 
constructed  for  those  periods.      The  gage  is  a  2  by  4  inch  vertical 
timber  spiked  to  a  pile  of  the  bridge  about  600  feet  from  the  north 
end.    It  is  read  once  each  day  by  T.  W.  Jenkins.     Discharge  measure- 
ments are  made  at  high  water  from  the  bridge,  which  is  one-half  mile 
long  and  is  supported  on  piles  at  intervals  of  20  feet.     The  initial 
point  for  soundings  is  the  north  abutment  on  the  left  biivA:.     The 
channel  is  straight  for  000  feet  above  and  400  feet  below  the  station. 
The  right  bank  is  low,  but  is  not  liable  to  overflow.     The  left  bank 
overflows  only  at  very  high  stages.     The  section  is  broad  and  shallow, 
with  a  sandy,  changeable  bed.     The  channel  is  broken  by  islands  at 
ordinary  stages,  and  is  covered  with  undergrowth  and  vegetation.    At 
low  water  it  is  impossible  to  measure  the  velocity  in  the  many  small 
channels  and  the  discharge  has  to  be  estimated.     The  bench  mark  is 
a  20-penny  nail  driven  into  the  south  face  of  the  cap  on  the  piling  to 
which  the  gage  is  spiked.     It  is  directly  over  the  gage  rod  and  is 
inclosed  in  a  circle  of  white  paint  and  marked  "  B.  M."    Its  elevation 
is  8  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


i 
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Discharge  uieatiireiurntt  of  South  Platte  River  near  Juletburg,  Colo.,  in  JWt 


Data 

Mydru((r»iilior. 

;      he££t. 

DiKtair- 

Frrt. 

■*™d-w. 

April  1 

. .    J.C.Stevens      - 

2.85 

1.141 

May  0 - 

-     - do 

1.00 

S 

Septemlwr  22  •'     —  . 

E.  C.  Mnrphy. 

1.00 

i 

April  IT 

M.C.Hintlerlider 

1.33 

# 

Mayil*... 

.     R.I.Meeker...   

1.09 

ft 

Do 

.     ..  ..      <lo 

'S 

.Tnlv  28  « 

M.O.Hinderlider 

.« 

n 

JnnolS"        

do         ._ 

1.00 

Ml 

S.«8 

■*sa 

.to  h™l  KKtf  Wwtarn  Irri)«tion  District  ditoh.    At.  tola  point  the  wi 

nnel  by  nnd  unit  brush  wing  dam  upstream  for  oi 

liles  pnHt  of  Juluelmrg. 

«ur»nii'ut  owing  to  Kraut  quant  it;  of  Ire  In  the  at 


greatly  affevtbiR  t 

Main  thiilffgmjf  bright,  jit  feet,  of  N< 


•ith  Platte  River  at  Jtiiesburg.  Colo.,  form. 


"l..r    Apr.  May.  Jane.  July. 


Ad*. 'Sept  ,OcL   Mot    D" 


ill 

1  OS    

HI 

a 

1.*' 

ni 

Ml 

1  06 

00 

1.*' 

III 

l.OS 

im 

imL... 

I.0S  .  J  it.      .'  * 


;..  Ihi-euiW  n,  mil,  ,iO,h. 
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ing  table  for  South  Platte  River  near  Julexburg,  Colo. ,  from  April  1  to  Novem- 
ber 24,  lOO.i. 


\    l*eS8t. 

Discharge. 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

t 
Discharge. 

Gage 
height. 

Discharge. 

!         Feet. 

! 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

1 
Second-feet '.J 

Feet. 

Second-feet. 

\       0.9 

1 

1.6 

452 

2.3 

1,089 

3.0 

1,726 

•       1.0 

9 

1.7 

543 

2.4 

1,180     i 

3.1 

1,817 

1A 

42 

1.8 

634 

2.5 

1,271 

3.2 

1..908 

1.2 

96 

1.9 

725 

2.6 

1,362 

3.3 

1,999 

1.3 

180 

2.0 

816 

2.7 

1,453 

1      3.4 

2,090 

1.4 

270 

2.1 

907 

2.8 

1,544 

3.5 

1 

2,181 

1.5 

361 

2.2 

998 

2.9 

1,635 

Discharge  measurements  have  been  made  between  0.95  and  2.35  feet  gage 
heights.  On  account  of  the  shifting  character  of  the  river  bed,  the  entire  table  is 
approximate. 

Estimated  monthly  discharge  of  South  Platte  River  near  Julesburg,  Colo. ,  for  1903. 

[Drainage  area,  30,598  square  miles.] 


Month. 


Discharge  in  second-feet. 


April « 

May 

June.. _, 

July 

August    

September 

October 

November  1-24 . . 

The  period 


Maximum. 


1,271 

361 

42 

9 

1,071 

22 

22 

42 


Minimum.       Mean. 


3 
9 
9 
1 
1 
9 
9 
9 


445 

38 

14 

3 

130 
15 
16 
27 


Total  in 
acre-feet. 


Run-off. 


26, 479 

2, 337 

833 

184 

7,993 

893 

984 

1,285 

40,988 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


0. 0216 
.0018 
.0007 
.00015 
.0063 
.0007 
.0008 
.0013 


0.0241 
.0021 
.0008 
.00017 
.0073 
.0008 
.0009 
.0012 


"Ice  March  15  to  31  and  November  25  to  December  81. 
MIDDLE   CROW   CREEK   NEAR   HECLA,  WYO. 

This  station  was  established  April  8,  1003,  by  G.  W.  Zorn,  the  con- 
structing engineer  of  the  Cheyenne  dam.     The  gage  is  located  one- 
fourth  mile  above  the  dam  and  4  miles  northwest  of  Ilecla,  Wyo. 
It  is  a  vertical  rod  driven  into  the  bed  of  the  stream  at  its  deepest 
part  and  securely  fastened  to  the  timber  which  spans  the  stream,  and 
which,  in  tarn,  is  fastened  to  stumps  of  trees  on  one  bank  and  a  post 
planted  in  the  ground  on  the  other.     The  gage  is  read  twice  each 
day  by  G.  W.  Zorn.     Discharge  measurements  are  made  from  the 
timber  which  spans  the  creek  at  the  gage  rod.    The  right  bank.  \*a» 
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been  taken  as  the  initial  point  for  soundings  at  each  measureuiei 
The  channel  is  very  winding.  It  is  straight  for  only  10  feet  abo 
and  below  the  station.  The  banks  are  low,  but  are  not  liable  to  ov( 
flow.  There  is  but  one  channel,  and  the  current  velocity  is  swil 
The  bed  of  the  stream  is  composed  of  clean  gravel,  and  is  permanei 
No  bench  marks  have  been  established.  This  station  has  no  conw 
tion  with  the  station  maintained  during  1902. 

The  observations  at  this  station  during  1903  have  been  made  und 
the  direction  of  A.  J.  Parshall,  district  hydrographer. 

Discharge  measurements  of  Middle  Crow  Creek  near  Hecla,  Wyo. ,  in  1901. 


Date. 

1 

I 

Hydrograph 

ter. 

Oage 
height. 

Dischari 

i 

Feet. 

Sccond-f* 

May  13 
June  7 

A.J. 

Parshall .  -   - 

1.90 

4* 

d 

d 

o  .    .- 

1.20              2: 

July  5 
Jnly  30 

o 

.75 

1 

do 

i 

.60 

Mean  daily 

gage  height, 

in  feet,  of  Middle  Crow  Creek  near  Hecla,  Wyo.,  for  19 

Day. 

Apr. 

May. 

i     _  

1      1.97 

June. 
1.30 

July. 
0.75 

Aug. 
0.60 

Sept. 

Oct, 

N< 

l 

0.50 

0.70 

•» 

1.85 
1      1.77 

1.25 
1.20 

.75 
.75 

.60  ,        .50 
.60  j        .50 

.60  i 

8 

.60, 

4 

1     *TL 
1.  (•) 

1.30 

.85 

.55           .45 

.60 

5 

1.77 

1.27 

.75 

.55           .45 

.60  1 

6 

1.82 

1.32 

.75 

.  >K>  |          .  4o 

.60    ; 

I 

1.85 
2. 05  , 
2.02 

1.20 
1.18 
1.15 

.70 
.70 
.70 

. 55           .  45 
.55  '■        .45 
.62           .50 

.55 

8 

0.85 

i 
.55 

9 

1.12 

..t>  ■ 

10 

1.40 

2.00  i 

1.20 

.70 

.60          .50 

.55 

11 

1. 70 

2.02 

1.10 

.  65 

.  60          .  50 

.  55 

12 

1.47 

1.95  1 

1.05 

.65 

.60  |        .55 

.55 

13 

1.57 

1.87 

1.05 

.65 

.55           .60 

.60  1 

14 

1.40 

1.90 
1.87 

1.42 

1  .  t*+* 

.70 
.72 

.55           .65 
.55           .65 

.60  I 

15 

1.20 

.60  j 

16 

1.22 

1.87 

1.10 

.67 

.55          .60 

.60  , 

17 

1.25 

1.90 
1.80 
1 .  05 

1.07 

1.00 

.1*5 

.78 

.   4  J 

.55           .00          .60  ' 

18 

1.20 

i               i 
. 55           .65           .  55  ' 

19 

1.00 

.55           .65           .55  | 

20 

1.15 

1.52 

.95 

.72 

.55           .60           .55  I 

21 

1.45 

1.50 

1.00 

.67 

.55           .60  :        .55  i 

22 

1.77 

1.50 

.97 

.65 

.55           .60  ,        .55 

23 

2.00 

1.45 

.« 

.ft> 

.57           .55  ,        .55 

24 

2.(15 

1.40 

.« 

.  4 4 

1.00           .55           .55 

25 

2.20 

1.40 

.85 

.  1  1 

.72           .50           .55    ... 

26 

2.42 

1.85 

.85 

.   4  4 

.60           .50  ,        .55 

27 

2.  HO 

l.:*) 

.82 

.70 

.60           .50  |         .55    ... 

28 

2.45 

1.32 

.80 

Ji5 

.55           .50           .55  L. 

29 

1.92 

1.45 

.   4  4 

.82 

.  ;>5           .no           . no    .  _ . 

30 

1.90 

1.32 

.  1  4 

.80 

.55           .65           .55  1... 

31 

1.27 

.60  i 

.50                           «0 

• 

l 

1 
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Rating  table  for  Middle  Crow  Creek  near  Hecla,  Wyo.,from  April  8  to  December 

.11, 190S. 


G»ge 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge- 

Gage 
height 

1    Feet. 

Second-feet. 

Second-feet. 

Feet. 

!     0.5 

i 

1.5 

1.1 

18.6 

1.7 

.6 

2.7 

1.2 

22.2    ! 

i    1.8 

.   i 

4.8 

1.3 

25.8 

•      1.9 

.8 

7.9 

1.4 

29.4 

1      2.0 

.9 

11.4 

1.5 

88.1 

2.1 

1.0 

15.0 

1.6 

36.8 

2.2 

Discharge. 

Gage 
height 

Second-feet. 

Feet. 

40.5 

2.3 

44.3 

2.4 

48.1 

2.5 

52.0 

2.6 

56.0 

60.0 

Discharge. 


Second-feet. 
64.0 
68.0 
72.0 
76.0 


Table  well  defined. 
Miniated  monthly  discharge  of  Middle  Crow  Creek  near  Hecla,  Wyo.^for  1903. 


Discharge  in  second-feet. 


Month. 

April  H-M._ 

May 

June 

July 

August 

September 

October 

November  1-21 


Maximum. 


76.0 

54.0 

30.1 

9.6 

15.0 

3.7 

4.8 

2.7 


Minim*"", 

Mean. 

9.6 

88.0 

24.7 

40.4 

.  7.0 

17.4 

2.7 

5.2 

Total  in 
acre-feet. 


1.5 
1.1 
2.1 
2.1 


2.8 
2.1 
2.4 
2.G 


1,734 
2.484 

1 ,  035 
320 
172 
125 
148 
108 


SOUTH  PLATTE   RIVER  AT  KERSEY,  COLO. 

This  station  was  established  April  27, 1901,  by  A.  L.  Fellows,  assisted 
by  John  E.  Field,  at  Kersey,  a  station  on  the  Union  Pacific  Railroad 
about  6  miles  east  of  Greeley,  at  a  bridge  H  miles  north  of  the  rail- 
road station  itself.     This  station  was  intended  to  take  the  place  of 
the  one  previously  maintained  at  Orchard,  Colo.     This  point  was 
selected  on  account  of  the  regularity  of  the  channel  and  the  fact  that 
there  was  a  wagon  bridge  crossing  the  river  from  which  gagings  could 
be  made  at  high  water.     It  is  of  particular  value  owing  to  the  fact 
that  the  point  is  just  below  all  the  important  tributaries  of  the  South 
Platte,  which  derive  their  supply  from  the  mountain  region.     It  is 
also  at  about  the  point  where  water  could  be  used  to  the  best  advan- 
tage for  storage  in  reservoirs  along  South  Platte  River  in  northeastern 
Colorado.     The  observer  is  Edward  K.  Plumb,  who  lives  near  the 
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bridge  null  reads  the  r<«l  daily.  The  gage  rod  consists  of  a  vertical 
2  by  B  inch  timber,  8  feet  long,  marked  in  feet  and  tenths  and  spiked 
to  the  downstream  side  of  the  third  pile  of  the  bridge  from  its  south  end. 
Discharge  measurements  are  made  from  the  bridge  at  high  water 
and  by  wading  at  low  water.  The  initial  point  for  soundings  Is  Die 
right  end  of  the  bridge  on  the  downstream  side.  The  channel  is 
straight  for  300  feet  above  and  400  feet  below  the  station.  The  cur- 
rent is  swift.  The  right  bank  is  high  and  not  liable  to  overflow.  Tin: 
left  bank  is  low  and  not  well  defined.  It  extends  into  high  timber 
and  overflows  at  extreme  high  stages.  This  has  caused  very  little 
trouble,  as  the  water  seldom  gets  high  enough  to  overflow.  The  bed 
of  the  stream  is  composed  of  shifting  Band  and  gravel.  There  is  one 
channel  at  low  water  and  two  channels  at  high  water.  In  making 
discharge  measurements  from  the  bridge  great  care  must  be  taken, 
as  the  piles  under  the  bridge  break  up  the  current  and  cause  eddies. 
No  bench  mark  has  been  established,  but  a  spike  has  been  driven  at 
each  foot  mark  into  the  pile  to  which  the  gage  is  attached. 

Discharge  meaguretuent*  of  South  Platte  River  at  Kersey,  Colo.,  in  1903. 
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January  8 ;. . j  M.  C.  Hinderlider . . 

March  24 I do 

April  16 __ do  __ 

May  10 R.I.Meeker 

Jnne  14 M.C.  Hinderlider.. 

Jane  18 ." do _. 

July  3 _ do 

July  22 do 

August  14 R.I.Meeker.    ..... 

Octobers _ E.C.Murrihy 


Menu  ilnily  gtige  height. 
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Mean  daily  gage  height,  in  feet,  of  South  Platte  River,  etc. — Continued. 


.Feb.  Mar.  Apr.  May.Jni 


.   «.B0  J  1.40    S  JO    I 


5.H»I  !.«  I  a«   : 


July   Ann .'fj'pt.  ih-t.  Nov..  Dnc 

1.56  AM 

l.»  e.nr 

1.7B  g.« 


JWiiig  (aW«  /or  South  Platte  River  at  Kerney,  Colo.,  from  January  1  to  Decem- 
ber 31,  1903. 


* 

Discharge. 

a*ne 

height. 

Hecond-ftrt . 

Oim 

height. 

Discharge. 

Gam 

height. 

[Uncharge 

FW(. 

Second-frrt 

Fctl. 

Fret. 

affmrf-Staf. 

tort. 

*«™i-/«f 

1.0 

67 

2.0 

320 

3.0 

875 

4.0 

1,865 

1.1 

88 

2.1 

359 

8 

1 

951 

4.1 

2.005 

1.8 

100 

2.2 

402 

3 

8 

1,030 

4.2 

2, 155 

1.3 

131 

2.S 

449 

3 

8 

1.115 

4.3 

3,320 

1.4 

144 

2.4 

498 

8 

4 

1,306 

4.4 

2,600 

1.5 

170 

2.5 

550 

8 

5 

1,300 

4.5 

2,695 

1.6 

198 

2.6 

905 

3 

6 

1,400 

4.6 

2,900 

1.7 

394 

8.7 

6B5 

3 

7 

1,505 

4.7 

3,120 

1.8 

36* 

2.8 

730 

3 

8 

1 ,  015 

4.8 

8,8.10 

1.1 

285 

2.9 

800 

8 

9 

1,731 

5.0 

3,850 

Curve  well  defined. 
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Estimated  monthly  discharge  of  South  Platte  River  at  Kersey,  Colo.,  for  /.'* 

[Drainage  area,  0,470  square  miles.] 


Month. 


January 
February  ...   . 
March  . 

April . 

May 

June 

July 

August 

September 
October  . 
November 
December 

The  year 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Run-off. 


Mean. 


Total  in 
acre-feet. 


Second-feet 

r  sou 

mile 


per  square 
nil* 


Dep 

in( 


605 

800 

1.505 

1,205 

550 

3,850 

449 

449 

170 

320 

498 

498 

3,850 


498 
498 
665 
320 

67 

67  | 
121  | 
100  j 
100  ■ 
170  j 
320  ; 
402 


524 
579 
918 
518 
223 
1,278 
192 
137 
133 
213 
397 
443 


32, 220 
32,156 
56,446 
30,823 
18,712 
76,046 
11,806 
8,424 
7,914 
13,097 
23,623 
27,239 


6" 


463       333,506 


0.055 
.061 
.097 
.055 
.024 
.135 
.020 
.014 
.014 
.022 
.042 
.047 


.049 


CACHE   LA   POUDRE   RIVER  NEAR  GREELEY,  COLO. 

This  station  was  established  February  5,  1903,  by  M.  C.  Hin 
lider,  assisted  bjr  J.  J.  Armstrong.  The  gage  is  located  at  a  p 
1  mile  above  the  junction  of  the  Cache  la  Poudre  with  South  PI 
River.  It  is  located  on  the  right  bank  and  consists  of  two  secti 
The  lower  section,  reading  from  zero  to  4.5  feet,  consists  of  a  4 
inch  inclined  fir  timber,  fastened  to  the  bank  at  its  upper  and  1< 
ends  by  means  of  stakes.  One  foot  vertical  equals  1.80  feet  on 
rod.  A  vertical  2  by  4  inch  timber  for  higher  readings  is  set  in 
bank  at  the  upper  end  of  the  inclined  section.  Discharge  ineas 
ments  are  made  by  wading  at  the  gage  rod.  Approximate  i 
measurements  majr  be  made  by  gaging  at  a  wagon  bridge  just  al 
the  mouth  of  the  river  and  at  the  Kersey  station  just  below, 
initial  point  for  soundings  has  been  taken  at  the  water's  edge, 
channel  is  straight  for  150  feet  above  and  100  feet  below  the  stal 
The  current  has  a  moderate,  velocity  at  ordinary  stages.  The  i 
bank  is  high  and  partly  wooded  and  seldom  overflows.  The  left  1 
consists  of  a  sand  and  gravel  bar  rising  gently  from  the  main  cha 
of  the  stream.  The  bed  of  the  stream  is  composed  of  sand  and  gi 
and  appears  to  be  permanent.  The  cross  section  is  regular,  and  t 
is  but  one  channel.  The  bench  mark  is  a  spike  driven  into  the 
root  of  a  30-inch  cottonwood  tree  <>3  feet  southwest  of  the  gage, 
tree  is  blazed  on  the  face  next  to  the  gage.     The  elevation  oi 
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"bench  mark  is  7.64  feet  above  the  zero  of  the  gage.     The  gage  is  read 
twice  each  day  by  John  Nastrom. 

Discharge  measurements  of  Cache  la  Poudre  River  near  Greeley,  Colo.,  in  1903. 


Date. 


February  5 M.  C.  Hinderlider 

March  24 do 

Aprill6 do 

May  10 R.  I.  Meeker 

June  18 M.  C.  Hinderlider 

July22 do 

August  14 R.  I.  Meeker 

October8 E.  C.  Murphy  .    . . 


Gage 
height. 


Feet. 

Second-feet. 

1.30 

59 

1.50 

108 

1.68 

141 

1.39 

76 

4.50 

1,676 

1.12 

45 

1.05 

31 

1.40 

91 

Mean  daily  gage  height,  in  feet,  of  Cache  la  Poudre  River  near  Qreeley,  Colo. , 

for  1903. 


Day. 


Mar. 


1.. 

t 

3... 

4... 

5... 

«... 

7...                                                    i 

«.. 

«... 

10... 

11 i 

12.... 

13... 

H... 

15... 

16....                                                        1 

17...                                                     1 

18... 

19.. 

20.. 

21... 

22.... 

28 i 

24.... 

1.60 

25..  . 

1  55 

».... 

1.58 

27 

1.58 

28 

2.(18 

28 

2.20 

30 

1.85 

81 

1.75 

Apr. 

1.68 
1.80 
1.85 
1.75 
1.68 
1.60 
1.60 
1.58 
1.60 
1.68 
1.68 
1.78 
1.88 
1.68 
1.65 
1.63 
1.60 
1.58 
1.60 
1.50 
1.45 
1.45 
1.40 
1.40 
1.43 
1.48 
1.63 
1.78 
2.20 
2.33 


May. 


1.08 
1.98 
1.95 
1.65 
1.65 
1.53 
1.25 
1.28 
1.23 
1.18 
1.15 
1.18 
1.20 
1.18 
1.15 
1.13 
1.20 
1.43 
1.53 
1.35 
1.15 
1.15 
1.13 
1.13 
1.13 
1.10 
1.05 
1.06 
1.05 
1.08 
1.08 


June. 


1.18 
1.08 
1.05 
1.08 

al.38 
1.85 
2.50 

a  3. 18 

"3.45 
4.80 
4.08 
4.18 
4.03 
3.98 

a  3. 96 
4.45 
4.55 
4.63 
4.58 
4.58 
1.56 
1.68 
3.75 
2.55 
2.43 
1.88 
1.70 
2.08 
1.85 
1.78 


July.  '  Aug. 


1.48 
1.38 
1.43 
1.40 
1.43 
1.50 
1.53 
1.48 
1.38 
1.15 
1.10 
1.13 
1.13 
1.15 
1.85 
1.18 
1.13 
1.10 
1.10 
1.13 
1.15 
1.15 
1.15 
1.18 
1.18 
1.15 
1.13 
1.10 
1.08 
1.08 
1.08 


1.08 
1.08 
1.08 
1.08 
1.13 
1.13 
1.13 
1.08 
1.08 
1.08 
1.08 
1.08 
1.08 
1.08 
1.08 
1.08 
1.03 
1.03 
1.03 
1.03 
1.08 
1.03 
1.(0 
1.10 
1.15 
1.20 
1.10 
1.08 
1.08 
1.08 
1.08 


Sept. 


1.08 
1.08 
1.08 
1.08 
1.03 
1.03 
1.08 
1.08 
1.03 
1.08 
1.08 
1.08 
1.05 
1.13 
1.28 
1.28 
1.28 
1.23 
1.23 
1.20 
1.28 
1.38 
1.48 
1.28 
1.28 
1.30 
1.28 
1.28 
1.80 
1.28 


Oct. 


1.28 
1.25 
1.23 
1.23 
1.28 
1.30 
1.88 
1.38 
1.45 
1.53 
1.60 
1.58 
1.50 
1.48 
1.48 
1.43 
1.28 
1.23 
1.25 
1.30 
1.33 
1.33 
1.38 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 


"Heavy  rata. 
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Rating  table  for  Cache  la  Pondre,  River  near  Greeley,  Colo.,  from  March  ^  /<• 

December  31, 1903. 


Gage 
height. 

Feet. 

Discharge 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

! 

Second-feet? 

Feet. 

Second-feet. 

1     Feet. 

Seamd-fttV 

1.0 

25 

2.0 

218    i 

i 

3.0 

576 

4.0 

1,204 

1.1 

89 

2.1 

&45 

8.1 

625 

4.1 

1,285| 

1.2 

55 

2.2 

878    ! 

i 

8.2 

676 

4.2 

1,370 

1.3 

72 

2.3 

308    i 

3.8 

781 

4.3 

1,465  1 

1.4 

90 

2.4 

335    ' 

3.4 

789 

4.4 

1,570  ' 

1.5 

108 

2.5 

369    i 

8.5 

849 

4.5 

1,690  1 

1.6 

127 

2.6 

406 

8.6 

912 

4.6 

1,825 

1.7 

147 

2.7 

445 

3.7 

979 

4.7 

1,975 

1.8 

169 

2.8 

486 

3.8 

1,050 

4.8 

2.140 

1.9 

193 

2.9 

530 

3.9 

1,125 

5.0 

2,520 

Estimated  monthly  discharge  of  Cache  la  Poudre  River  near  Greeley,  Colo.Jo 

1903. 


Month. 


March  24-JH 

April 

May 

June .... 

July 

August 

September  . 
Octol>er 


The  period 


Discharge  in  second-feet 


I 

1 

|  Maximnm. 

Minimnm. 

Mean. 

Total  in 
acre-feet 

273 

108 

164 

2,6< 

818 

90 

142 

8,4i 

213 

29 

75 

4,6 

2, 480 

82 

785 

46,7 

181 

36 

64 

3.9 

55 

29 

36 

2.2 

95 

29 

51 

3,0 

i             127 

00 

89 

5,4 

1         2.480 

i 

29 

77,0 

BIO    THOMPSON   CREEK   NEAR  ARKINS,  COLO. 

This  stream  drains  the  country  immediately  north  of  that  drain* 
by  the  headwaters  of  St.  Vrain  Creek,  and  is  one  of  the  largest  trib 
taries  of  South  Platte  River,  into  which  it  empties  about  4  miles  abo 
the  town  of  Evans.  Little  Thompson  Creek  is  an  important  tributa 
of  Big  Thompson  Creek,  and  the  country  drained  by  these  two  streai 
makes  up  Irrigation  District  No.  4.  The  junction  of  these  creeks 
near  the  lower  end  of  the  district,  a  short  distance  above  the  poi 
where  their  combined  waters  enter  the  South  Platte. 
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Records  of  the  flow  of  this  stream  were  began  in  April,  1888.  The 
station  was  established  at  its  present  location  on  April  1,  1899.  The 
only  diversion  above  the  gaging  station  is  Handy  ditch,  a  record  of 
the  gage  heights  of  which  is  kept  by  the  water  commissioner  of  that 
district,  J.  M.  Wolaver,  who  also  kept  the  records  of  Big  Thompson 
Creek  at  this  point  daring  the  year  1900.  It  is  necessary  to  include 
the  discharge  of  Handy  ditch  in  order  to  obtain  the  total  run-off  of 
the  basin. 

The  station  is  located  4  miles  southwest  of  Arkins,  Colo.,  and  12 
miles  west  of  Loveland,  Colo.,  on  the  ranch  of  John  Chasteen.  The 
gage  is  a  vertical  2  by  4  inch  timber  fastened  to  the  downstream  side 
of  the  wagon  bridge  at  the  right  bank.  This  bridge  is  located  about 
one-fourth  mile  below  the  mouth  of  the  canyon.  The  gage  is  read 
twice  each  day  by  L.  R.  Stone.  Discharge  measurements  are  made 
from  the  wagon  bridge,  and  at  low  water  by  wading  below  the  bridge. 
The  initial  point  for  soundings  is  the  south  abutment,  on  the  right 
hank  of  the  river.  The  channel  is  straight  for  600  feet  above  and  300 
feet  below  the  station.  The  current  is  rapid.  Both  banks  are  high 
and  wooded,  and  are  not  liable  to  overflow.  There  is  but  one  channel, 
broken  by  the  center  pier  of  the  bridge.  The  bed  of  the  stream  is 
lined  with  bowlders  and  is  very  rough,  but  is  not  subject  to  change. 
The  bench  mark  is  a  nail  in  the  root  of  a  cottonwood  stump  25  feet 
south  of  the  gage.  Its  elevation  is  9.35  feet  above  the  zero  of  the 
gage. 

Discharge  measurements  of  Big  Thompson  Creek  near  Arkins,  Colo. ,  in  1903. 


Hydrographer. 


October.  7 E.  C.  Murphy 

April  is !  M.  C.  Hinderlider 

May  9 R.  I.  Meeker 

June  17 M.  C.  Hinderlider 

July  2 do 

July  21 do 

August  13 R.  I.  Meeker 

September  10 -do 


USK6 

height. 

Discharge. 

Feet. 

Second-feet. 

0.80 

76 

.78 

83 

1.35 

285 

2.88 

1,063 

2.23 

698 

1.78 

429 

.91 

114 

.75 

86 
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Mean  daily  gage  height,  in  feet,  of  Big  Thompson  Creek  near  Arkins,  Colo.*  for 

1903. 


Day. 


Apr.  ;  May. 


1 

i 

2 ' 

3 ' 

4 

5                               ..             : 

i 
0 \ 

mm 

h ; 

9 

10 

11 

12 

13 

14 

15 

0.83 

16 

85 

17 

83 

18 

73 

19 

ft. 50 

20 

53 

21 

.49 

22 

54 

23 

I 
63 

24 

73 

25 

83 

26 

85 

27 

9U 

2* 

2» 

95 

88 

30 

MP 

_                           .     !.'% 

31 

a 


0.88 
.85 
.78 
.75 
.78 
.75 
.98 
1.10 
1.88 
1.48 
1.40 
1.88 
1.41 
1.58 
1.73 
1.88 
1.90 
1.70 
1.53 
1.40 
1.45 
1.25 
1.20 
1.20 
1.15 
1.18 
1.27 
1.33 
1.35 
1.43 
1.60 


1.73 
1.65 
1.90 
2.08 

•2.26 
2.20 

a  2. 25 
2.45 
2.45 
2.35 
2.25 
2.33 
2.45 
2.38 

o2.55 
2.48 
2.68 
2.80 
2.68 
2.65 
2.45 
2.30 
2.38 
2.33 
2.20 
2.18 
2.25 
2.40 
2.50 
2.40 


2.20 
2.20 
2.18 
1.98 
1.98 
1.85 
2.06 
2.15 
2.10 
2.13 
2.10 
2.05 
2.08 
2.05 
2.08 
2.08 
2.25 
2.03 
1.90 
1.73 
1.70 
1.83 
1.90 
1.88 
1.83 
1.78 
1.70 
1.65 
1.50 
1.40 
1.35 


1.28 

1.13 

1.13 

1.08 

1.08 

1.08 

1.10 

1.13 

1.10 

1.10 

1.00 

.95 

.95 

.95 

.93 

00 

08 

98 

00 

98 

95 

08 

1.08 

1.15 

1.13 

1.05 

.96 

93 

.88 

.68 

.70 


1.00 

1      1.08, 

1        .98 

1.00 

1        •98| 

1        •» 

1.08 

0.73 
.70 
.70 
.« 
.« 
.« 
.9) 
.96 
.88 
.73 
.70 
.85 
.80 
.« 
.8 
.90 
.86 
.78 
.75 
.70 
.70 


(O 


«  Heavy  rain.        '» Fall  due  to  water  l>eing  taken  out  by  Handy  ditch.        <*  Observer  moved  away- 

Hating  table  for  Big  Thompson  Creek  near  Arkins,  Colo.,  from  January  1  to 

December  .11,  100.1. 


height.    '  DiHchaW. 


Feet. 

.SVf 

on  d -feet 

0.4 

27 

37 

.6 

52 

.  1 

69 

.8 

88 

.0 

111 

Oage 

height. 


Fret. 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 


Gage 


Discharge.  ,   h«H»t    :  Discharge  'I  h«*£t    ,  Discharge 


Second -feet. 

138 

167 

198 

231     ( 

268 

308 


Feet. 
1.6 

1.7 
1.8 
1.9 
2.0 
2.1 


! 

d-feet\ 

Feet. 

Second-feet. 

349     | 

2.2 

669 

392     ; 

2.3 

t4t       , 

440     i 

i 

2.4 

7a5 

495     | 

2.5 

843 

553      i 

2.6 

901 

611      ! 

2.7 

959 

i 
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Estimated  monthly  discharge  of  Big  Thompson  Creek  near  Arkins,  Colo.,  for 

1903." 

[Drainage  area,  906  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

April  15-30 

195 
526 
1,182 
819 
256 
139 

60 
150 
402 
281 

86 
81 

114 
274 
885 
568 
170 
102 

3,618 
16,848 
52,661 
34,925 
10,453 

4,249 

0.37 

.90 

2.90 

1.86 

.56 

.33 

0.22 

May 

June 

July 

August 

September  1-2  & 

1.04 

3.24 

2.14 

.65 

.26 

The  period 

122, 754 

1 

a  Monthly  discharge  of  Big  Thompson  Creek  includes  water  in  Handy  ditch. 
*  Observer  moved. 

HANDY   DITCH  NEAR  ARKINS,  COLO. 

Handy  ditch  diverts  water  for  irrigating  purposes,  taking  its  sup- 
ply from  Big  Thompson  Creek  where  the  latter  emerges  from  the 
mountains,  at  a  point  about  one-fourth  mile  above  the  gaging  sta- 
tion on  the  Big  Thompson.     The  capacity  of  this  ditch  is  about  160 
second-feet.     The  rating  flume  on  the  ditch  is  located  about  one- 
fourth  mile  below  the  head  gates  and  within  about  200  yards  of  the 
gaging  station  on  the  river.     The  flume  is  of  trapezoidal  form  and 
equipped  with  a  gage.     A  complete  record  was  kept  of  the  amount  of 
water  passing  through  the  flume  during  the  year  1903.     The  amount 
of  water  passing  through  the  flume  added  to  the  amount  passing 
the  gaging  station  on   the  creek  gives   the   total  discharge  of  Big 
Thompson  Creek  where  it  leaves  the  mountains.     <Akove  this  point 
little  or  no  water  is  diverted. 

Discharge  measurements  of  Handy  ditch  near  Arkins,  Colo.,  in  1903. 


%2 M. C. Hinderlider 

July 21 do 

August  13...   R.I.Meeker 

September  10 .do 

October?     E.C.Mnrpby 

Do    do        


et. 

Second- feet. 

2.14 

157 

.70 

37 

.62 

83 

.32 

17 

.30 

15 

.30 

16 

190 
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Mean  daily  gage  height,  in  feet,  of  Big  Thompson  Creek  near  Arkins,  Colo.,/* 

190S. 


Day. 


Apr.     May. 


3. 


31 


6 •. 

7 ! 

8 ; 

9 ! 

10 

11 1 

12 

13 

14 

15 

0.83 

16 

.85 

17 

.83 

18 

.73 

19 

b.  50 

20 

.63 

21 

.49 

22 

.64 

28 

.63 

24 

.73 

26 

.83 

28 

.86 

27 

.90 

28 

.95 

29 

AM 

31) 

.75 

0.88 

.86 

.78 

.75 

.78 

.75 

.98 

1.10 

1.88 

1.43 

1.40 

1.38 

1.41 

1.58 

1.73 

1.83 

1.90 

1.70 

1.63 

1.40 

1.45 

1.26 

1.20 

1.20 

1.15 

1.18 

1.27 

1.33 

1.35 

1.43 

1 1.60 


1.73 
1.65 
1.90 
2.08 

•8.26 
2.20 

a  2. 25 
2.45 
2.45 
2.36 
2.26 
2.33 
2.45 
2.38 

a  2. 56 
2.48 
2.68 
2.80 
2.68 
2.65 
2.46 
2.30 
2.83 
2.33 
2.20 
2.18 
2.25 
2.40 
2.50 
2.40 


I 


2.20 
2.20 
2.18 
1.98 
1.98 
1.85 
2.06 
2.15 
2.10 
2.13 
2.10 
2.06 
2.08 
2.06 
2.08 
2.03 
2.25 
2.03 
1.90 
1.73 
1.70 
1.83 
1.90 
1.88 
1.83 
1.78 
1.70 
1.65 
1.50 
1.40 
1.35 


1.28 
1.18 
1.13 
1.08 
1.08 
1.08 
1.10 
1.13 
1.10 
1.10 
1.00  i 
.96  | 
.96; 

.93 

1.00 

1.08 

.98 

1.00 

.96 

.95 

1.08 

1.08 

1.15 

1.13 

1.05 

.98 

.93 

.88 

.68 

.70 


Sept. 

0.7 
.7 

.7 
.6 

.6 
.6 
.8 
.8 
.8 
.7 
.7 
.8 
.8 
.« 
.8 
.9 
.8 
.7 
.  «> 
.7» 


«  Heavy  rain.       *>  Fall  due  to  water  being  taken  out  by  Handy  ditch.       c  Observer  moved  aw* 

Rating  table  for  Big  Thompson  Creek  near  Arkins,  Colo.,  from  January  1  to 

December  31,  190S. 


Gage 


height   !  Discharge. 


Feet. 

0.4 

.5 

.6 

»•» 
.  t 

.8 

.9 


Second-feet 


37 
52 
69 

88 
111 


Gage 
i  height. 

1 
Discharge. 

Second-feet) 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Diecharge. 

Feet. 

Second-feet. 

Feet. 

Second- feet 

1.0 

138     | 

1.6 

349 

2.2 

669 

1.1 

167     , 

1.7 

392    | 

2.3 

727 

1       1.2 

198    : 

1.8 

440 

2.4 

785 

|       1.3 

231 

1.9 

495 

2.5 

843 

1.4 

268 

2.0 

553 

2.6 

901 

1.5 

308    ' 

2.1 

611 

2.7 

959 

■orr.] 
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Mvmated  monthly  discharge  of  Big  Thompson  Creek  near  Arkins,  Coh>.t  for 

J  90S. a 

[Drainage  area,  806  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

April  15-30 

195 
526 
1,182 
819 
256 
139 

60 

150 

402 

281 

86 

81 

114 
274 
885 
568 
170 
102 

3,618 
16,848 
52,661 
34,925 
10,453 

4,249 

0.37 

.90 

2.90 

1.86 

.56 

.33 

0.22 

lay 

Jime.               

1.04 
3.24 

July 

August 

September  1-2  * 

2.14 
.65 
.26 

The  period 

122,754 

i 

I 

«  Monthly  discharge  of  Big  Thompson  Creek  includes  water  in  Handy  ditch. 
*  Observer  moved. 

HANDY   DITCH  NEAR  ARKINS,  COLO. 

i  * 

Handy  ditch  diverts  water  for  irrigating  purposes,  taking  its  sup- 
ply from  Big  Thompson  Creek  where  the  latter  emerges  from  the 
mountains,  at  a  point  about  one-fourth  mile  above  the  gaging  sta- 
tion on  the  Big  Thompson.  The  capacity  of  this  ditch  is  about  160 
swond-feet.  The  rating  flume  on  the  ditch  is  located  about  one- 
fourth  mile  below  the  head  gates  and  within  about  200  yards  of  the 
gaging  station  on  the  river.  The  flume  is  of  trapezoidal  form  and 
pipped  with  a  gage.  A  complete  record  was  kept  of  the  amount  of 
*ater  passing  through  the  flume  during  the  year  1903.  The  amount 
°f  water  passing  through  the  flume  added  to  the  amount  passing 
the  gaging  station  on  the  creek  gives  the  total  discharge  of  Big 
Thompson  Creek  where  it  leaves  the  mountains.  Above  this  point 
little  or  no  water  is  diverted. 

Discharge  measurements  of  Handy  ditch  near  Arkins,  Colo.,  in  1903. 


Discharge. 


jQly2 .   M.  C.  Hinderlider 

Jty2l do 

A*Sustl3        R.I.Meeker 

September  10   do 

^berT - E.C.Mnrphy 

Do  do      


Feet.         Second-feet. 


2.14 

157 

.70 

37 

.62 

33 

.32 

17 

.30 

15 

.30 

16 

\ 
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Mean  daily  gage  height,  in  feet,  of  Handy  ditch  near  Arkin*,  Colo.,  for  I9(ti. 


Day. 


Apr. 


1 

2 

3 

4 

5 

fl 

t 

8 

0 

10 

11 

12 '' 

13 

14 

15 .".. 

1« 

17 

18 0.40 

19 45 

20 45 

21 .58 

22 .80 

28 .80 

24 80 

25 .80 

28 '      1.10 

27 1.10 

28 1.18 

29 1.20 

30 1.15 

31 

«  Water  shut  out  for  repairs. 


day. 

June. 

July. 

Aug. 

Sept, 

1.20 

0.80 

2.00 

0.80 

(Ui 

1.20 

.00 

2.08 

.60 

.« 

1.20 

.80 

1.85 

.60 

.# 

1.20 

.88 

1.70 

.60 

.» 

1.20 

1.28 

1.20 

.60  i 

.» 

1.20 

1.75 

.TO 

.60 

.» 

.95 

2.05 

.70 

.80  | 

.» 

.85 

2.05 

.» 

.60 

.* 

(«) 

2.00 

1.26 

.60 

.» 

(«) 

2.00 

1.20 

.60 

.» 

(«) 

2.00 

.83 

.60 

.an 

(«) 

2.00 

.60 

.60 

.» 

(«) 

2.80 

.60 

.60 

.3D 

(«) 

2.80 

.60 

.50 

.3) 

.28 

2.80 

.75 

.40 

.3) 

.28 

2.80 

.60 

.40 

.» 

.58 

2.25 

.60 

.40 

.» 

.70 

2.28 

1.00 

.40 

.» 

.70 

2.28 

.80 

.40 

.» 

.70 

2.80 

.60 

.40 

.» 

.70 

2.80 

.60 

.40 

.» 

.85 

2.80 

.80 

.80 

(») 

.70 

2.80 

.60 

.30 

.85 

2.80 

.60 

.80 

.80 

2.80 

.60 

.50 

.00 

2.20 

.60 

.50 

.80 

2.20 

.60 

.40 

.00 

2.15 

.80 

.40 

.80 

2.00 

.60 

.40 

.80 

2.10 

.80 

.40 

.80 

.80 

.40 

'•Observer  moved  away. 


Rating  table  for  Handy  ditch  near  Arkins,  Colo. ,  from  January  1  to  December  $U 

190.1. 


Gage 
height. 


0.2 
.3 


5 


0 


Discharge. 


Feet.      I  Seenud-feet. 


11 

15 
20 
26 
32 

38 


1.0 
1.1 
1.3 
1.3 


Gage 


Gage 


height.  |  Charge.      ,«•<&     Di^harge.  \      «g^   I  Discharge 


Feet.      ,  Second -feet. 

0.8     |  44 

.9  51 


58 
65 


7° 


79 


1.4 
1.5 
1.6 
1.7 
1.8 
1.9 


d-feet. 

Feet. 

Second-feet. 

87 

2.0 

142 

95 

2.1 

152     1 

104     1 

2.2 

162    1 

113 

2.3 

172 

122     i 

1 

132 

! 

_ 

Curve  fairlv  well  defined. 
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Estimated  monthly  discharge  of  Handy  ditch  near  Arkins,  Colo.,  for  1903. 


Month. 


pril  18-30 

Lay  1-3*  and  15-31 
nne 


uly 

kngnst 

September  1-21 


The  period 


Discharge  in  second-feet. 


Maximum. 


72 
72 
172 
150 
32 
20 


Minimum. 


20 
12 
32 
32 
15 
15 


Mean. 


43 
42 
140 
52 
25 
16 


Total  in 
acre-feet. 


1,109 
2,083 
8,331 
3,197 
1,537 
666 


16,923 


«  Water  shut  out  for  repairs  to  ditch. 
ST.    VRAIN  CREEK  NEAR  LYONS,  COLO. 

The  town  of  Lyons  is  situated  l)etween  the  north  and  south  forks 
of  St.  Vrain  Creek,  the  forks  uniting  at  a  point  about  1  mile  east  of 
the  center  of  the  town.  Records  of  the  flow  of  the  creek  at  or  near 
Lyons  have  been  kept  since  April,  1888,  except  during  the  years  1893 
and  1894,' but  the  station  was  not  put  in  its  present  condition  until 
May  11, 1895,  since  which  date  records  have  been  kept  throughout  each 
irrigation  season.  To  obtain  the  total  run-off  of  the  drainage  basin 
of  the  creek  at  this  station  the  amount  of  water  in  the  ditch  must  be 
added  to  the  discharge  of  the  creek.  The  present  station  is  located 
one-half  mile  southeast  of  Lyons,  Colo.,  below  the  junction  of  the 
north  and  south  forks  of  St.  Vrain  Creek.  It  is  opposite  the  switch 
of  the  Burlington  and  Missouri  River  Railroad  and  is  about  500  feet 
below  the  head  of  the  supply  ditch  which  takes  water  out  on  the 
left  side  of  the  stream.  The  gage  is  an  inclined  2  by  4  inch  timber 
graduated  to  vertical  tenths  of  a  foot  with  brass-headed  nails.  It  is 
embedded  in  the  slag  on  the  slope  of  the  railroad  embankment.  The 
gage  is  read  twice  each  day  by  Miss  Bessie  Sites.  When  the  gage 
height  is  3  feet  or  less  discharge  measurements  are  made  by  wading 
near  the  gage.  At  high  water  measurements  are  made  from  a  wagon 
bridge  about  600  feet  below  the  gage.  The  initial  point  for  soundings 
is  the  gage  rod  at  low  water  and  is  the  left  end  of  the  bridge  at  the 
north  abutment  when  measurements  are  made  from  the  bridge.  The 
channel  is  straight  for  300  feet  above  and  200  feet  below  the  station. 
The  current  is  rapid.  The  bed  of  the  stream  is  composed  of  bowlders 
and  cobblestones  and  is  rough.  The  right  bank  is  low,  rocky,  partly 
wooded,  and  liable  to  overflow.  The  left  bank  is  the  railroad  embank- 
ment, which  is  partly  protected  by  a  covering  of  slag  and  some 
bowlders.  There  is  but  one  channel  at  all  stages.  At  high  water 
the  current  is  somewhat  affected  by  the  bridge  piers  and  the  abut- 
ments.    The  bench  mark  is  a  spike  in  the  root  of  a  large  cottonwood 
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tree  150  feet  north  of  the  gage.  Its  elevation,  when  established,  ml 
6.51  feet  above  the  zero  of  the  gage.  On  November  8, 1902,  its  elev*-] 
tion  was  found  to  be  6.47  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  St.  Vrain  Creek  near  Lyons,  Colo.,  in  190S. 


Date. 

Hydrographer. 

Gage 
height. 

Darbwft 

F±et. 

Second-/** 

April  14 

M. 

C.  Hinderlider 

2.38 

8 

Do 

..do    

2.85 
2.85 

i 

May8 

R. 

I.  Meeker 

2 

Do 

M. 

..do.     ... 

2.85 
4.01 

3 

June  16 

C.  Hinderlider 

8 

July  1 

July  30 

August  12 

September  9 

October  6 

..do 

3.55 

\ 

..do 

3.20 

I 

R. 

I.  Meeker 

-     2.50 

do 

2.27 

E.  C.  Mmph: 

r 

2.08 

■ 

.VrtiN  ifaily  gage  height*  in  f 

cet. 

of  St.  Vrain  Creek  near  Lyons,  Colo.,  for  ift 

Pay. 

1  Apr.  I 

• 

M»y. 

June.  ! 

July. 

Aug. 

Sept 

0c 

1 

1 

as 

S.10I 

a«  j      2.73  j     2.38 

1 

*                               .  

..."      2.4* 

as 
a» 

a  oo 
a  is ' 

a«        2.65        233 

i 

a                          

a«  :      2.68 

as 

i 

4                                    

2.4S 

aw 

a*S 

a» 
a  40 , 

as        2.63 
aiO        2.60 

as 

as 

\ 

.%     .                                        .     . 

a  4$ 

\ 

* 

2.4* 

2.  S3 

a* 

a  IS        2.63 

as      j 

• 

2  4> 

2.SS 
2S3 

is 
a:s 

as  .      2.63 

as      : 

,s 

2  4$ 

a  40       a  63       2.35  ' 

* 

243 

2.SS 

a* 

aS        2.63        2-30 

W 

22* 

2* 

a:* 

a40        2.58        2.25 

\\ 

2  as 

2S* 

aw 

aS        2.50  1      2.20 

n 

2.V 

2SS 

ass 

as     as     230 

w 

2  ft' 

*SS 

a  « 

aS        2.50        2.3U 

M 

£«* 

2* 

an> 

•  aS        2.43        2.40, 

\.N 

2  ?S 

&  * 

a:* 

a»  '      a 45        2.3B 

1* 

2  ^ 

*  :* 

4  4* 

a  45      a  40     a  33 

i; 

2tf> 

$.»'■ 

425 

as     as     as 

i> 

2* 

s.  .* 

4  25 

as      £«      as 

i* 

* 

2* 

♦  >v 

as     as     as 

\V 

2  ~S 

2  SJ. 

4  15 

au     as     as 

»M 

2  * 

2  nS 

♦  iV 

as     as     as 

W 

2  H 

2  *> 

&W' 

as     as     as 

A"* 

*v     NV 

•  ** 

4  S» 

as     as     as|    : 

»S 

lK    *S 

2  ^ 

*# 

as     as     as. 

»\ 

f     * 

2  jS- 

\  "V 

au     as     ais1 

t* 

*  *S 

:  "> 

\«^ 

as     as     as 

»l 

\  > 

i  "^ 

.\*\ 

as     as     as 

^ 

2  Vv 

2  H 

\~ 

2  s     as     as 

»V 

2  « 

2  SS 

sSS 

as      as      as 

-ix 

<  A 

2  ^ 

X*' 

as      as      a»| 

s\ 

x  •*> 

as     as  j 

\\w.^ 


'■M**«M  v  ;v\\*r  H«\v.:  Y^K*  TWfPMir. 


.] 


PLATTE   RIVER  DRAINAGE   BA8IN. 


195 


^Mating  table  for  St.  Vrain  Creek  near  Lyons,  Colo. ,  from  January  1  to  December 

31,  1903. 


bright. 
Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

2.0 

23 

2.6 

146 

3.2 

834 

3.8 

660 

2.1 

34 

2.7 

174 

8.3 

372 

3.9 

752 

I     2.2 

50 

2.8 

203 

3.4 

414 

4.0 

860 

2.3 

70 

2.9 

234 

3.5 

461 

4.1 

980 

2.4 

93 

3.0 

266 

3.6 

516 

4.2 

1,110 

2.5 

119 

3.1 

299 

3.7 

582 

4.3 

1,250 

Curve  well  defined  up  to  4  feet  gage  height. 

Estimated  monthly  discharge  of  St.  Vrain  Creek  near  Lyons,  Colo.,  for  1903.** 

[Drainage  area,  800  square  miles.] 


Month. 


;    April  2-30. 

{  May 

.    June 

July 

,  August.  . . 
September. 
October  . . 


The  period 


Discharge  in  second-feet. 


Maritnnm 


806 
489 
1,280 
688 
190 
100 
78 


"Minting  tfi 


82 
178 
271 
210 
100 
44 
85 


Mean. 


175 
269 
769 
412 
189 
72 
50 


Total  in 
acre-feet. 


10,066 
16,540 
45,759 
25,833 

8,547 
4,284 
8,074 


113,603 


Runoff. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


0.84 

1.29 

3.68 

1.97 

.67 

.34 

.24 


0.91 
1.49 
4.11 
2.27 

.77 
.38 
.28 


a  8upply  ditch  included  in  computations. 


SUPPLY  DITCH  AT  LYONS,  COLO. 


The  supply  ditch  takes  its  supply  of  water  for  irrigating  purposes 
from  St.  Vrain  Creek  at  a  point  about  500  feet  above  the  gage  rod 
in  the  creek.  The  capacity  of  the  ditch  is  approximately  90  second 
feet.  The  rating  flume  on  the  ditch  is  located  about  200  feet  from 
the  head  gates,  the  same  being  of  rectangular  cross  section,  in  good 
repair  and  equipped  with  a  gage.  Observations  were  made  twice 
daily  of  the  amount  of  water  passing  through  this  flume  during  1903, 
and  discharge  measurements  made  each  time  gagings  were  made  of 
the  creek.  The  amount  of  water  diverted  by  this  canal,  added  to  the 
amount  of  water  in  St.  Vrain  Creek  at  the  gaging  station  gives  the 
total  amount  of  water  in  the  creek  at  this  point.    This  is  almost 
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the  entire  discharge  of  the  creek,  small  amounts  being  diverted  above 
this  point 

Discharge  measurements  of  supply  ditch  at  Lyons,  Colo,,  in  1903. 


Date. 

Hydrographer. 

Gage 
height. 

Discharge. 

May  8 

R.  I.  Meeke' 

M,  0.  TTindf 

r 

Feet. 

0.80 
.95 

1.18 
.70 
.30 
.30 
.50 

Second-/**    1 
44  1 

June  16 

irlider 

60  1 

Jtdy  1...! 

do 

87  1 

July  20 ... 

do 

31   1 

Aturust  12. 

R.  I.  Meeke' 
do 

r 

■ 

SeDtember  9 

7   1 

October  6 

E.  C.  Murpl 

ly 

18  1 

* 

S. 

Mean  daily  gage  height,  in  feet,  of  supply  ditch  at  Lyons,  Colo.,  for  190 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

1 

0.35 
.60 
.60 

.60 

.60 

.70 

.80 

.90 

1.06 

1.10 

1.10 

1.00 

1.00 

1.00 

1.00 

.90 

0.25 
.25 
.25 
1.20 
1.15 
1.15 
1.15 
1.50 
1.50 
1.50 
1.40 
1.40 
1.60 
1.55 
1.70 
1.00 
1.00 
1.20 
1.30 
1.30 
1.30 
1.30 
1.30 
1.40 
1.30 
1.20 
1.20 
1.20 
1.30 
1.20 

1.20 
1.80 
1.10 
1.10 
.80 
.70 
.80 
.90 
.90 
.80 
.70 
.70 
.70 
.20 
.90 
.75 
.75 
.75 
1.05 
.75 
.75 

0.80 
.80 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.80 
.30 
.30 
.30 
.30 
.30 
.30 
.60 

0.30 
.30 
.30 
.30 
>       .30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.T.0 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.40 
.40 
.40 

0.50 

2 

5<J 

8 

.50 

4 

.K* 

5 

.4fr 

6  

..?» 

m 

.» 

8 

.30 

9      

.30 

10 

.30 

11 

.30 

12 

.3D 

13                      

.30 

14           

.30 

15                       

.30 

16                

.30 

17 

1.00 

1.15 

.95 

.30 

18 

.33 

19 

0.21) 

.30 

20 

.30          .80 
.40          .«8 

.30 

21 

.30 

22 

.50 
.60 

.58 
.53 

.75  1        .60 
.75  '        .65 
.75  !        .66 
.75  •        .60 
.75          .60 
.75  i        .60 
.75         .36 
.55           .35 

.30 

23 

.* 

24 

.60          .50 

.4* 

25 

.35 
.10 
.60 
.60 
.10 
.10 

.35 
.25 
.25 
.25 
.25 
.25 
.25 

.4* 

2fi 

.4* 

27 

.44 

28 

.44 

29 

.44 

30    

.30 
.30 

.35 
.35 

.« 

31 

.4 
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Bating  table  for  supply  ditch  at  Lyons,  Colo.,  from  January  1  to  December  31, 

1903. 


Wage 
1  height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gatre 
height. 

Discharge. 

j    Fttt. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

|      0.1 

1 

0.6 

25 

1.1 

78 

1.6 

133 

1       .2 

3 

.7 

34 

1.2 

89 

1.7 

144 

.3 

t 

.8 

45 

1.3 

100 

.4 

12 

.9 

56 

1.4 

111 

i      *5 

18 

1.0 

67 

1.5 

122 

Curve  well  defined. 

Estimated  monthly  discharge  of  supply  ditch  at  Lyons,  Colo.,  for  1903. 


Month. 


April  19-30. 

May 

June 

July 

August 

September  . 
October 


The  period 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

25 

1 

13 

83 

5 

38 

144 

5 

90 

89 

3 

44 

30 

7 

12 

12 

7 

7.50 

18 

7 

10 

Total  in 
acre-feet. 


309 

2,887 

5,855 

2,705 

788 

446 

615 

12,505 


CLEAR  CREEK  AT  FORKSCREEK,   COLO. 

This  station  was  established  May  29,  1899,  by  John  E.  Field.  The 
station  is  located  at  the  footbridge  jnst  below  the  Colorado  and 
Southern  Railroad  bridge  near  the  railroad  station.  The  chain  gage 
is  fastened  to  the  wooden  cribwork  on  the  left  bank  30  feet  below  the 
footbridge.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  marker  is  20.25  feet.  Discharge  measurements  are  made  from 
the  single-span  footbridge.  The  initial  point  for  soundings  is  a  brass- 
headed  nail  on  the  rail  of  the  bridge  at  the  north  end.  It  is  marked 
zero  with  white  paint.  The  channel  is  straight  for  30  feet  above  and 
150  feet  below  the  station.  Both  banks  are  high  and  are  not  liable  to 
overflow.  The  right  bank  is  the  side  of  the  mountain  and  the  left 
bank  is  the  retaining  wall  of  the  railroad  embankment.  The  bed  of 
the  stream  is  composed  of  small  cobblestones  and  bowlders,  with  some 
silt  at  low  stages.  The  current  is  rapid  and  it  is  necessary  to  use  a 
stay  wire  on  the  meter  at  high  stages.  The  bench  mark,  established 
October  8,  1903,  is  a  cross  cut  in  the  top  of  the  downstream  stringer 
over  the  first   strut  from  the  south  end  of  the  fooibxi&gfc.    "WV\Sfc. 
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established  its  elevation  above  the  water  surface  was  12.73  at  a  ga; 
reading  of  2  feet.  The  gage  is  read  twice  each  day  by  C.  V 
Hoisington. 

Discharge  measurements  of  Clear  Creek  at  Forkscreek,  Colo.y  in  1903. 


Date. 


Mayl 

May  14 

May29 

June  20 

June  25 

Jnlyl7 

September  7 
October  8  . 
July  16 


Hydrographer. 


M.  G.  Hinderlider 

do 

do 

R.  I.  Meeker 

M.  C.  Hinderlider 

do 

R.  I.  Meeker 

M.  C.  Hinderlider 
do 


Gage 
height. 


FYet 

Secondfi 

2.10 

1 

2.65 

• 

• 

2.58 

i 
i 

3.60 

V 

3.58 

1 

1 

3.24 

1 

2.30 

2.03 

2.15 

Dischai? 


Mean  daily  gage  height ,  in  feet,  of  Clear  Creek  at  Forkscreek,  Colo. ,  for  1906 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oc 

1 

1.60 

1.56 

1.40 

(«) 

(«) 

(«) 

1.30 

1.40 
1.60 
1.56 
1.55 
1.50 
1.40 
1.40 
1.45 
1.40 
1.40 
1.45 
1.55 
1.50 
1.55 
1.75 
1.75 
1.95 
2.00 
2.05 
2.15 
2.15 
2.06 
2.00 

2.05 
2.16 
2.06 
2.05 
2.15 
2.23 
2.25 
2.85 
2.40 
2.65 
2.55 

2.75 
2.75 
8.00 
2.95 

2.98 
3.00 
3.08 
3.10 
3.13 
3.10 
8.00 

8.56 
3.56 
3.48 
3.25 
3.15 
3.18 
8.15 
3.23 
3.18 
3.20 
3. 18 
3.10 
3.10 
3.15 
3.15 
3.30 
3.25 
3.13 
8.(8 
2.95 
2.93 

2.  as 

2.95 
3.10 
3.05 
2.93 
2.88 
2.80 
2.78 
2.68 
2.70 

2.70 
2.65 

2.58 
2.56 
2.63 
2.55 
2.48 
2.43 
2.40 
2.38 
2.35 
2.35 
2.88 
2.35 
2.33 
2.45 
2.38 
2.30 
2.28 
2.25 
2.25 
2.23 
2.53 
2.55 
2.38 
2.40 
2.33 
2.28 
2.25 
2.23 
2.20 

2.18 
2.15 
2.18 
2.10 

i 

2 

* 

# 

3 

4 

i 

5 

2.13  i 

6 

i 
2. 15  , 

7 

2.28 

8 

9 

2.18 
2.15 
2.10 
2.10 
2.13 
2.10 
2.18 
2.10 
2.08 
2.10 
2.13 
2.10 
2.10 
2.03 
2.00 
2.00 
2.00 
1.98 
1.95 
1.95 
1.90 
2.00 
2.00 

10 

11 

12 

2.55  I      3.15 
2.45  '      3.20 
2.55        3.18 
2.73  I      3.23 
2.75        3.53 
2.85        3.55 
2.65  j      3.60 
2.60  !      3.70 
2.50  i      3.80 
2.55  !      8.68 
2.48  '      3.73 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

2.43 
2.43 
2.45 
2.68 
2.56 
2.60 
2.60 
2.68 
2.65 

3.68 
3.65 
3.60 
3.56 
8.58 
3.58 
3.60 
3.56 

24 

25 

26 

27 

28 

29 

80 .- 

81 

a  Water  below  weight. 
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Mating  table  for  Clear  Creek  at  Forkscreek,  Colo.,  from  April  1  to  December  31, 

1903. 


I  height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge* 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.3 

30 

2.0 

104 

2.7 

338 

3.4 

784 

1.4 

34 

2.1 

127 

2.8 

385 

3.5 

898 

1.5 

39 

2.2 

154 

2.9 

436 

3.6 

1,042 

1.6 

48 

2.3 

183 

3.0 

491 

3.7 

1,220 

1.7 

58 

2.4 

217 

3.1 

550 

3.8 

1.438 

1.8 

70 

2.5 

254 

3.2 

616 

1.9 

85 

i 

2.6 

295 

3.3 

692 

Estimated  monthly  discharge  of  Clear  Creek  at  Forkscreek,  Colo.,  for  1903. 

[Drainage  area,  345  square  miles.] 


Month. 


April  (4,  5.  and  6 
missing)" 

May 

Jnne 

July 

August  ._ 

September 

October 

The  period.  . 


Discharge  in  second-feet. 


Maximum. 


140 
410 
1,438 
966 
338 
177 
140 


1,438 


Minimum. 


30 
115 
361 
329 

154 

85 

77 


30 


Mean. 


60 
248 
804* 
567 
219 
124 
108 


Total  in 
acre-feet. 


3,213 
15,249 
47,841 
34,863 
13,466 
7,379 
6,641 


128,652 


Run-off. 


Second-feet 

per  square 

mile. 


0.17 
.72 
2.33 
1.64 
.63 
.36 
.31 


Depth  in 
inches. 


0.17 
.88 
2.60 
1.89 
.73 
.40 
.36 


«  Water  below  weight. 


SOUTH  PLATTE   RIVER  AT  DENVER,  COLO. 

In  the  spring  of  1895  a  river  station  was  established  at  the  Twenty- 
third  Street  Viaduct  in  the  city  of  Denver,  but  observations  were  dis- 
continued on  June  18,  as  the  location  was  found  to  be  unfavorable 
for  accurate  measurements,  and  the  water  had  fallen  below  the  gage. 
In  July  a  station  was  established  at  the  Fifteenth  Street  Bridge  and 
observations  were  begun,  these  being  made  in  the  morning  and  in  the 
afternoon.  Stream  measurements  were  then  made  from  the  lower 
side  of  the  bridge.     The  original  gage  consisted  of  two  6  by  2  inch 
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timbers  spiked  together,  inclined  and  graduated  to  vertical  tenths  c 
afoot.  The  space  between  the  marks  was  0.156  foot.  The  timbei 
were  fastened  to  posts  driven  into  the  bank.  The  bench  mark  is  K 
feet  southwest  from  the  gage  and  is  a  cross  mark  on  top  of  the  eaj 
abutment  of  the  Fifteenth  Street  Bridge  on  the  north  corner.  It 
marked  "B.  M."  and  is  6.15  feet  above  the  9-foot  mark  of  the  origin! 
Fifteenth  street  gage  rod,  which  has  since  been  destroyed. 

Another  inclined  gage  rod,  reading  the  same  as  the  one  on  the  rigl 
bank,  was  placed  on  the  left  side  in  August,  1898.  It  consisted  of 
4  by  4  inch  by  12-foot  timber  fastened  to  posts  driven  into  the  le 
bank  and  graduated  to  vertical  feet  and  tenths. 

This  rod  was  washed  out  by  the  high  water  of  June,  1900,  whk 
also  removed  the  sand  bar  in  front  of  the  rod  on  the  right-hand  sid 
making  it  available  at  low-water  stages,  and  since  that  time  the  rea* 
ings  have  been  taken  from  the  latter  rod,  or  from  rods  which  replace 
it  and  which  were  located  at  the  same  point. 

May  15,  1901,  a  T-rail  was  placed  on  the  site  of  the  latter  rod,  whk 
was  stolen.  The  rail  was  embedded  in  an  inclined  position  in  t\ 
slag  bank.  All  readings  were  taken  from  this  rod  from  May  15, 190 
to  June  9,  1903,  when  the  rod  was  again  stolen.  On  June  10,  1903, 
vertical  4  by  4  inch  timber  was  placed  at  the  same  point  and  fastene 
to  a  cottonwood  tree.  The  zero  of  the  rod  was  placed  at  the  sano 
elevation  as  the  zero  of  the  old  gage.  It  is  read  twice  each  day  1) 
Clarence  Crisman. 

The  present  gage  and  the  bridge  from  which  measurements  are  mac 
are  located  at  a  point  immediately  below  the  mouth  of  Cherry  Creel 
which  enters  between  the  Fourteenth  and  Fifteenth  Street  bridge 
The  stream  at  this  point  is  confined  between  artificial  embankmen 
of  furnace  slag. 

Discharge  measurements  are  made  by  wading  at  a  point  below 
above  the  gage  at  low  water  and  from  the  Fifteenth  Street  Bridge 
high  water.  The  initial  point  for  soundings  is  the  edge  of  the  rig 
abutment  of  the  Fifteenth  Street  Bridge.  The  channel  is  straight  f 
100  feet  above  and  for  500  feet  below  the  station.  The  current 
swift  at  high  stages,  but  becomes  sluggish  at  low  stages.  The  ban 
are  slag  embankments  and  can  only  overflow  at  extreme  flood  stag* 
The  bed  is  composed  of  sand,  free  from  vegetation,  but  very  shiftir 
The  bench  mark  is  the  top  of  the  capstone  on  the  south  end  of  t 
southeast  abutment  of  the  Sixteenth  Street  Viaduct  on  the  right  ba: 
below  the  gage.  Its  elevation  is  12  feet  above  the  zero  of  the  gaj 
The  channel  scoured  during  the  flood  about  June  15,  1903,  neces 
fating  two  rating  tables  for  this  year. 
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•seharge  measurements  of  South  Platte  River  at  Denver,  Colo.,  in  1003, 


Date. 

Hydrographer. 

faefgift. 

Ptschargi?. 

M.  C.  Hinderlider 

1.29 
1.21 
1.00 
1.81 

1.10 

1.06 
1.16 
.96 
2.15 
2.80 

a.  oo 

2.20 
1.40 
1.40 
1.20 
.70 
.TO 
.50 
1.30 
1.20 
1.20 
.87 

Second-fact, 

M.  C.  Hinderlider 

R.LMeeker- 

86 

j 

1,240 

, 

f 

taily  gage  height,  in  feet,  of  South  Platte  River  at  Denver,  Colo.,  for  1903. 


DaT. 

J.*. 

Apr. 

r„ly 
s.ao 

AW 

83    1 



1.06 

lso   i 

W 

„,«, 

fl.78 

10 

o.ss 

l.ffi 

l.Sft   : 

* 

1.83 

1.33 

LIS 

L« 

Hi 

.» 

H    i 

fls 

.83 

1.30 

1.23    1 

« 

1.30 

1.33 

1.83 

■«.« 

86 

LOB 

B5    1 

■  1 

.TO 

1  78 

1.06     I 

1.10 

1.7U 

1.7S 

1.10 

m 

l.OB 

88 

DO 

l.ffi 

.«S    1 

41 

.BO 

l.ffl 

1  00 

s.ffi 

Ml 

L« 

:h> 

JW 

.70 

w 

.88    1 

m 

1.83 

I.« 

».(B 

1.* 

85 

. «:. 

40 

« 

.73 

1  68 

l.oo  a 

flO 

1.8) 

1.5.1 

<«.10 

1.76 

85 

.r. 

00 

X, 

.IE 

1.60 

1.10     1 

« 

l.lf. 

LM  W.'U 

Lars 

70 

.7". 

»    1 

« 

.70 

■'.-. 

1.-40    i 

an 

"1.11 

«1H) 

1  IF 

TO 

.«i 

ffi  1 

HH 

.73 

in 

L*>    i 

AT] 

1.80 

s.ifi 

1.1s 

711 

.--i 

liS      1 

:« 

.83 

i  rt 

l.*)    : 

.IB 

1.10 

«2.[» 

i.sb 

BH 

.00 

JW     1 

Ob 

.70 

■,    DB 

1.1ft    : 

BO 

1.10 

.« 

S.70 

i.« 

flii 

.95 

'.1 

86 

.88 

las 

l.rti    i 

M     1 

13 

1.05 
LgO 

S.O0 

1.(0 

HO 

MB 

1.1B 

70 
CO 

1(1 

.86 

i  in 

.rtt    : 

LIB 

S.flT. 

70 

IS) 

86 

73 

.86 

till 

Sft) 

ffl 

1.40 

76 
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Mean  daily  gage,  height,  in  feet,  of  South  Platte  River,  etc. — Continued. 
Dafr.  Jul  Feb.  M»r.  Apr.  May.  June.  Jtuy.  Ang.jgept.1  Oct. 'Hot.',  LV 


hB&St. 

Discharge. 

heJgS't. 

Discharge. 

height. 

Discharge. 

heiglit. 

Discharge 

Feet. 

Second-feel. 

Feet. 

Stfmd/at. 

Fnt. 

*«**.ftrf 

Fret. 

Sm<iuifr<! 

0.7 

26 

1.3 

88 

1.9 

225 

2.5 

SOB 

.8 

32 

1.4 

10« 

2.0 

25B 

2.6 

597 

.0 

40 

1.5 

125 

2.1 

292 

2.7 

705 

1.0 

49 

1.8 

148 

2.2 

334 

2.8 

845 

1.1 

59 

1.7 

172 

2.1! 

382 

2.9 

1.025 

1.2 

72 

1.8 

197 

2.4 

440 

3.0 

1.240 







—     _   . 

Rutin,!  Mile  for  South  Platte  Hirer  at  Den 


u  June  Ili  tit  Drerinbe 


heigTt. 

Dim:  liar  gi>. 

Gage 
height.    . 

Frrt. 

*™iuI-/ttT. 

Ferl. 

0.5 

60 

1.3 

.6 

65 

1.3 

.7 

72 

1.4 

.8 

«0 

1.5 

.9 

94 

1.6    j 

1.0 

116 

1.7     i 

1.1 

14fl 

... 

Discharge. 


£8. :  ■»-■ 


due 

height. 

Db*a«a> 

Ml 

*™«.(-/W 

S.« 

954 

2.7 

1.022 

2.8 

1.093 

2.1) 

l.ian 

3.0 

1.  240 

Both  tallies  ure  somewhat  approximate  in  the  tipper  ]uirt.  deiiemling  tipon  o 
measurement  when  channel  wae  sconcing. 


HOTT.] 


PLATTE   RIVER  DRAINAGE   BASIN. 


203 


Estimated  monthly  discharge  of  South  Platte  River  at  Denver,  Colo.,  for  1903. 

[Drainage  area,  3,840  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Rnn-c 

TMiJ-YttirniTn , 

Mfntrantn  _ 

Mean. 

Second-feet 

per  square 

mile. 

102 

44 

78 

4,796 

0.020 

125 

44 

78 

4,332 

.020 

256 

42 

94 

5,780 

.024 

88 

29 

58 

3,451 

.015 

172 

36 

68 

4,181 

.018 

1,240 

77 

637 

37,904 

.166 

733 

68 

828 

20,168 

.085 

201 

65 

108 

6,641 

.028 

268 

72 

112 

6,664 

.029 

183 

72 

108 

6,641 

.028 

268 

70 

111 

6,605 

.029 

111 

67 

78 

4,796 

.020 

1,240 

29 

155 

111,959 

.040 

Depth  in 
inches. 


0.023 
.021 
.028 
.017 
.021 
.185 
.098 
.032 
.032 
.032 
.032 
.023 


.544 


SOUTH  PLATTE  RIVER  AT  SOUTH  PLATTE,  COLO. 

This  station  is  located  at  the  junction  of  the  North  and  South  forks 
of  South  Platte  River,  at  the  town  of  South  Platte,  located  on  the 
Colorado  and  Southern  Railroad,  about  9  miles  above  the  mouth  of 
the  canyon.     The  station  was  established  March  28, 1902,  by  John  E. 
Field,  at  the  wagon  bridge  crossing  the  main  stream  about  150  feet 
below  the  junction  of  the  two  forks.     This  station  is  of  special  impor- 
tance, its  location  being  above  the  diverting  gates  of  all  irrigating 
ditches,  and  also  above  the  intake  of  the  Denver  Union  Water  Com- 
pany, which  derives  the  greater  part  of  its  supply  of  water  from 
South  Platte  River  a  few  miles  below  this  station.     The  location  of 
the  Cheesman  storage  reservoir  on  the  South  Fork,  20  miles  above 
this  station,  and  the  contemplated  installation  of  large  power  plants 
of  the  two  forks  above,  also  add  to  the  importance  of  this  station  as 
a  point  from  which  to  secure  data.     Bridges  across  either  fork  above 
the  main  station  allow  of  measurements  being  made  on  these  streams, 
thereby  checking  all  gagings  on  the  main  stream  below.     This  station 
is  located  only  about  200  feet  from  the  Colorado  and  Southern  Rail- 
road station  and  is  easily  accessible  from  Denver.     The  gage  is  a 
vertical  2  by  6  inch  pine  timber  reading  from  zero  to  7  feet  and  is 
fastened  to  the  upper  side  of  the  center  pier  of  the  highway  bridge. 
When  the  gage  reads  2.3  feet  or  less,  measurements  are  made  by  wad- 
ing about  250  feet  below  the  bridge.     At  high  water  discharge  meas- 
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urements  are  made  from  the  lower  side  of  the  two-span  highway 
bridge  to  which  the  gage  is  attached. 

The  gage  is  read  twice  each  day  by  Mrs.  Mata  Wallbrecht.  Thi 
initial  point  for  soundings  is  the  river  face  of  the  right  abutment 
The  channel  is  straight  for  250  feet  above  and  400  feet  below  thi 
station.  The  current  is  rough  and  rapid  beneath  the  bridge,  bu 
becomes  more  even  below.  The  right  bank  is  the  side  of  the  moun 
lain.  The  left  bank,  at  ordinary  stages,  is  part  of  the  old  river  bed 
about  100  feet  wide.  At  extremely  high  water  the  Colorado  an- 
Southern  Railroad  roadbed  is  the  left  bank.  At  the  bridge  the  riw 
is  divided  into  two  channels  by  the  center  pier.  The  right  channel : 
the  deeper  and  carries  most  of  the  water.  An  old  abutment  found; 
tion  directly  under  the  left  end  of  the  bridge  interferes  with  tl 
current  during  high  stages.  The  bench  mark  is  a  nail  driven  hoi 
zon  tally  in  the  right  side  of  the  upper  end  of  a  12  by  12  inch  cr» 
-timber  from  the  floor  of  the  bridge.  It  is  inclosed  in  a  circle  of  whi' 
paint  and  has  four  other  nails  driven  about  it.  It  is  directly  ovi 
the  gage  rod  and  has  an  elevation  of  10.15  feet  above  the  zero  of  tt 
gage.  Bench  mark  No.  2  is  a  regulation  metal  tablet  in  the  cliff  aboi 
75  feet  from  the  south  end  of  the  bridge.  The  elevation  is  IS. 43  fe> 
above  zero  of  gage. 

IHscttnry* <  measurement*  of  South  Platte  Hirer  at  South  Platte,  Colo,,  in  1903. 


M.  C.  Hinrlerlider  . 


R.  I.  Meeker 

'  M.  C.  Hhulerliiltv 


August  2(> 
Oc toiler  0  . 


i  a.  B.  Monk  .   . 
E.  C.  Murphy  - 


height. 

». 

Ftet. 

Stamd-fK 

1.40 

1.40 

1.93 

2 

4.60 

1,1 

S.flO 

e 

1.20 

i 

2.00 

f 

1.28 

»  tltiilg  an-je  liriijht,  i,i  feet,  of  South  Matte  Riser  at  South  Platte,  Colo., ) 


ir. 

May. 

a.ai 

July.JA.iK. 

Sept. 

on. 

Nov. 

4H 

a.  mi  '  I.S0 

ft  IS 

i  m 

1.4A 

in 

7ft 

2.1s 

fl.iRjl.-lo 

«.(W 

i.tf 

\M 

SB 

LB 

a.ai 

:;..--.     .  ::i 

tta 

i.-o 

1.51) 

£0 

7H 

a.48 

8,M     1.2S 

ion 

L-U 

1  iB 

M 

.at 

S.4* 

K.IJM     1.85 

LH 

1.BJ 

i.e.. 

u 

am 

S.iw|  1.31 

L« 

1.45 

-  ' '.'. 
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Wean  daily  gage  height,  in  feet,  of  South  Platte  River,  etc.  —Continued. 


Star.   Apr.  Knj-.J' 


July.  Aug.  Sept. 


LBS 
LB 

a.n 

.40iS.SS 

LttjUB 

an   ut 

.at 

l.TO 

.31 

1.4ft 

1.88 

n 

1.40 

L4*J 

I.Hi 

..10 

1.*) 

1.80 
LfiB 

1  .AD 
1  86 

1.T0 

L« 

UD 

,« 

1JW 

LftO 

1.4* 
1.41) 

.BO 

1.48 

JDS 

1  4ft 

,ai 

1.4* 

.no 

1.4D 

.*fl 

1.4ft 

..M 

1.4M 

1.S0 

wed  Mnr. S),  causing  luwering  of  rinding  on  RBgB  rod  uf  U.(» 


ftrtt'nff  faMe  for  South  Platte  River  ut  South   Platte,  Colo.,  from  March  J.S 
Jane  17,  1003,  and  from  September  17  to  December  -11,  1903. 


■  b^Xi. 

Dfata 

G 

be 

Firt. 

*«™f-/«(. 

1 

1.0 
1      1-1 

■     1.2 

40 
54 
70 

1     1.3 
1.4 

87 
105 

1    1.5 

123 

I.t 

142     i 

.    1.7 

1G2     1 

|    i  % 

184     ! 

|„ 

aw 

OSRP 


£&  l DiBCh" 
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Rating  table  for  South  Platte  River  at  South  Platte,  Colo.,  from  June  IS  to  Sep- 
tember 16, 1903. 


Ga*e 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gam 
height. 

Discharge. 

'    Gage 
height. 

I 

Discharge 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

,     Feet. 

Second-fftt 

1.0 

105 

2.0 

280 

3.0 

513     i 

:    4.0 

845 

1.1 

121 

2.1 

301 

3.1 

539 

i    4'2 

937 

1.2 

137 

2.2 

323 

3.2 

567     ! 

!      4.4 

1,029 

1.8 

153 

2.3 

345 

3.3 

595 

i 

!    4-6 

1,121 

1.4 

169 

2.4 

367 

3.4 

623 

4.8 

1,213 

1.5 

186 

2.5 

389 

3.5 

654 

5.0 

1,305 

1.6 

204 

2.6 

418 

3.6 

689    | 

5.2 

1,399 

1.7 

222 

2.7 

437 

3.7 

725 

5.4 

1,495 

1.8 

240 

2. 

461 

3.8 

762 

5.6 

1,594 

1.9 

260 

2.9 

487 

3.9 

801 

i 

5.8 

1.694 

Estimated  monthly  discharge  of  South  Platte  River  at  South  Platte,  Colo.,  for  100J 

[Drainage  area,  2,612  square  miles.] 


Month. 


March  28-31 

April 

May 

June 

July 

August  (23  and  24 
missing) 

September 

October 

November 

December 


Discharge  in  second-feet 


Minimum.       Mean. 


96 

96 

158 

264 

200 

129 
105 


JO 


92 
54 


108 
144 
212 
861 
353 

217 
211 
113 
163 
97 


Total  in 
acre-feet. 


857 

8, 569 

13, 035 

51,233 

21,705 

12,482 

12,555 

6,948 

9, 699 

5.964 


Run-off. 


Second-feet 

per  square 

mile. 


0.041 
.055 
.082 
.330 
.135 

.083 
.081 
.043 
.062 
.037 


Depth  in 
inches. 


0.00* 

.06 
.09 
.36 
.U 

.01 
.0! 
.0i 
.0 
.0 


MISCELLANEOUS    MEASUREMENTS     IN    THE    SOUTH    PLATTE  DRAINA(» 

BASIN. 

The  following  miscellaneous  measurements  were  made  in  Soul 
Platte  basin  in  1903. 
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Miscellaneous  measurements  in  South  Platte  basin.  1903, 


-■ 

_ 

Locality. 

Out 
height. 

Dta- 

Latham  ditch 

North    Fork    Clear 
Creek. 

Feet. 

Sec.fttt. 

do 

a  2. 65 

North    Fork    South 
Platte, 

Sonth  Platte,  Colo  .... 

<>4.50 

"4.90 
<"3.60 
1.90 
2.06 

<>1.20 
oS.00 
oa.65 

"2.15 

<6) 

m 

.80 
.70 
.60 
.40 
.80 
.50 

543 

Rhodes  Station,  Colo.. 

do 

i  mile  below  Rhodes 

Station,  Colo. 
Sonth  Platte,  Colo 

Sonth    Fork    Clear 

Creek. 
Sonth    Fork    Sonth 

Platte. 
Sonth  Platte 

Forkscreek,  Colo 

Sonth  Platte,  Colo 

Bridge  on  Kersey  road, 
Colo. 

Platte  Canyon,  Colo. . . 

"Gaffe  read  on  main  stream.  6  Estimated. 

Jfaro  daily  gage  height,  in  feet,  of  South  Platte  River  at  Platte  Canyon  for  1903. 


Day.         .Jnly 

A,,,. 

Sept 

.90 
.80 

:.. 
.an 

Day. 

Jnly 

.,.< 

Sept 

„„- 

Jnly 

AuB 

Bept. 

0*0 

.40 
40 
.HO 

» 
*> 

11. 

u-- 

:*. 
.» 

.40 

11 

Hill 

.40 
.40 
Mi 

«0 

.w 
:ii 

.40 
.00 

ffl 

•>-.<■ 

t 

1 

.no 

■>i 

.40 
.40 

s    ■ 

a 

■ 

m 

J 

IB 

„ 

on 

m 

..:.:;:::::::::::: 

3) 

ID ' 

»] 

1  -. 

» 

\ 
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KANSAS  RIVER  DRAINAGE  BASEN". 

The  drainage  basin  of  Kansas  River  lies  between  those  of  Platte 
and  Arkansas  rivers,  being  entirely  within  the  region  of  the  Great 
Plains,  and  principally  within  the  arid  or  semiarid  area.  It  has  no 
mountain  tributaries,  but  depends  entirely  for  its  water  supply  upon 
the  water  which,  falling  within  or  near  the  basin,  percolates  slowly 
to  the  drainage  channels.  The  catchment  area  extends  from  eastern 
Colorado  to  Missouri  River,  a  distance  from  east  to  west  of  485  miles. 
Its  extreme  width  is  about  200  miles.  The  main  stream  of  Kansas 
River  is  formed  at  Junction,  Kans.,  by  Republican  and  Smoky  Hill 
rivers,  and  flows  east  into  the  Missouri  at  Kansas  City.  The  Repub- 
lican, its  principal  tributary,  drains  southern  Nebraska  and  northern 
Kansas  by  means  of  many  small  tributary  creeks.  Solomon,  Saline, 
and  Smoky  Hill  rivers  drain  the  plains  of  northwestern  Kansas. 
Blue  River  is  a  tributary  in  northeastern  Kansas,  flowing  south  into 
Kansas  River  near  Manhattan,  Kans.  The  following  is  a  list  of  the 
stations  in  the  Kansas  River  drainage  basin  maintained  during  1903: 

Kansas,  or  Kaw,  River  at  Lecompton,  Kans. 

Blue  River  near  Manhattan,  Kans. 

Republican  River  at  Junction,  Kans. 

Republican  River  and  the  mill  race  near  Superior,  Nebr. 

Republican  River  at  Benkelman,  Nebr. 

Republican  River  (South  Fork)  at  Benkelman,  Nebr. 

Solomon  River  at  Niles,  Kans. 

Saline  River  near  Salina,  Kans. 

Smoky  Hill  River  at  Ellsworth,  Kans. 

KANSAS   RIVER   AT   LECOMPTON,  KANS. 

The  gaging  station  at  Lecompton  was  established  April  16,  1890,  & 
the  new  wagon  bridge.  On  June  24, 1 0CK),  a  new  gage  was  established 
the  old  gage  having  been  broken.  The  present  gage,  a  pine  board  \ 
inch  by  0  inches  by  10  feet  long,  graduated  to  feet  and  tenths,  is  spike*- 
on  top  of  the  old  gage,  and  is  at  the  same  elevation.  On  October  26 
1000,  a  bench  mark  was  established  on  top  of  the  bottom  flange  of  th* 
iron  strut  connecting  the  two  iron  cylinders  at  the  south  end  of  the 
highway  bridge  over  the  river.  The  bench  mark  is  at  the  west  end 
of  the  strut,  next  to  the  cylinder.  Its  elevation  is  12.10  feet  above 
the  zero  of  the  gage.  The  observer  is  A.  I).  McAdow.  The  channel 
is  somewhat  curved  at  the  bridge,  and  the  bridge  is  slightly  oblique 
to  the  direction  of  the  current.  The  channel  has  a  width  of  800  feet, 
broken  by  four  metal  piers.  The  left  bank  is  low  and  subject  tc 
overflow  during  high  water.  The  bed  of  the  stream  is  sandy,  witl 
some  rock,  and  changes  slightly. 

The  observations  at  this  station  during  1003  have  been  made  undei 
the  direction  of  W.  G.  Russell,  district  hydrographer. 
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Discharge  measurement*  of  Kaunas  River  at  Lemmptoii ,  Kan*. ,  in  /SOB, 


Date. 

Hj-drogr»pher. 

height. 

Discharge. 

fey  19 

W.G.B 

do 

__.._do 
do 

— 

tott. 
9.30 

s.sa 

21.10 
29.  50 

s.ao 

9.75 

8.90 
7.85 
11.13 

Seamd-frel. 
24,293 

do 

? 

do 

do 

32,781 

a  Estimated, 
Umailailg  gage  height,  in  feet,  of  Kansas  River  at  Lecompton,  Kant,,  for  1903. 


Buf. 

Jul. 

Feb. 

M*r. 

Ajir. 

,,„ 

j™. 

Julj 

An«-  Sept 

Oct.    Not. 

D«. 

1 

8.  SO 
I  :. 

a  % 
«.» 

6.80 

8TS 
*  Tii 
6  60 
B.0D 

0.OI 


8.80 

6.50 
4 HO 

5.80 
6  85 

in 
■.  :■■ 

6  70 
6.80 
6  80 
.   .'. 
6.  GO 
6.  IB 

6.  Ml 

7.40 

7.  Hi 
7.® 

a.  as 

6.96 

6. 56 
T.05 

6.T5 
6,50 
S.  00 
5.00 
6.50 
5.46 
5.10 
6.10 

4.H) 

4.70 

4.0U 

4.  SO 
4.90 

4.50 

4.00 
4.00 

8,70 

B.40 

Z7.W 
26.25 

25.  aa 

84.91 
2105 

8.10 

T.m 

7.40 
7.05 

8.76 

H.70 

8.30     5.06 
8.80  '  5.86 

6.40     5.  Hi 
6.80     5.05 
8.70  '  4.HO 
8.90     4.  HI 
7.66  .  4.70 
7.96     4.65 
111.  J)  1  4.80 

,,  „  L  a 

S  10 

■ 

8.26 
3.  IS 

3.  in 

8.40 
6.40 
H.40 
8.30 
6  BO 
H.S3 

fi.ao 

6  15 
8.11! 
6.  Ill 
6.  ill 
6.66 

5. 18 

5.  on 

4.95 

n.ao '  w.»> 

LIS     18.50 
5.  B0  1  H.HI 

«.:«)    12.70 

7.5U  '  11.55 
0.25     10,45 
10.  Ml  ,     9.  Mi 
13.10  |     D.HO 

12.4,1  '    M.ffl 

it.  in     cue 
a.  40    T.ao 

fl.80  :    7.45 

U.95      8.86 
12.90  1    0.40 

4  90 

4.W 
4.  TO 

• 

6  66      H.B0 
mo     8.90 
6  Hi      0.45 

8.55      9.25     4.60 
8.46     10.40     4.6(1 
8.40      11.45      4. Mi 
8.30     11.70     7.91 
8.3!     18.15     7.511 
8.40     12.50     7. 85 
8,90'  11.80      7,2(1 
7.1B      M.fln     8.80 
7,05      8.70     8,26 

8.75      7.MI  ■  6.80 
8.70      7.40     5.50 
LIB      T.05  14.70 

4  "0 

a 

4  II) 

( 

4  811 

»    

n.i. 
6.50 
B.96 
1  ?. 

in 

6.80 

10.  ai 

8.05 
8.  TO 
8.9) 

7.40 
7.» 

3. 40     5.80 
3  55     5.T6 
:i.«    6.  TO 
4.111     6.80 
4.c«j     5.80 

3. 1*1  .  5.60 
3.S5     5.40 

a.  ho  |  5.40 

4.60 

, 

A    10 

r.  «i 
»  r. 
8.80 

e.» 

•:  #< 
8  |i. 
8.10 
n  !.i 
8(fi 
'.   t 
8.00 
8.00 

4  40 

4  111 

4  BO 

I 

4.n 

4.90     14.15      ll.SH 
4.W     IK  15  1    7. Mi 
i.ai    15.n<>     !>.:u 
4. so    ix.mi      ».:ti 

4.50  t  84.00       K-5B 

fttm  

4  ai 

8.10      fl.H0 
n  .lii      a.-.f, 
8.W      i>.  IK 

•..  tin 

6.  HO 
1     S.W 

8.111      7.26  hi.Bo     »,H0     5.SO 

i  hi 

8,50     13.75  '  3. 15     M. Til  1  5.91       4.10 

8.40 
6.40 

T.lfi     3.10 
6,05 

6.10 

S 
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Rating  table  far  Kansas  River  at  Lecompton,  Kan*.,  from  January  1  to  MayX. 

1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gase 
height. 

Discharge. 

Gage 
height. 

1 
Discharge.j 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Secondrfeit 

4.0 

5,000 

5.6 

9,770 

7.2 

15,200 

8.8 

20,800  t 

4.2 

5,550 

5.8 

10,480 

7.4 

15,900 

9.0 

21,500  , 

4.4 

6,120 

6.0 

11,110 

7.6 

16,600 

9.2 

22,200 

4.6 

6,710 

6.2 

11,790 

7.8 

17,800 

9.4 

22,900 

4.8 

7,800 

6.4 

12, 470 

8.0 

18,000 

9.6 

23,600 

5.0 

7,900 

6.6 

18,150 

8.2 

18,700 

10.0 

25,000 

5.2 

8,510 

6.8 

18,830 

8.4 

19,400 

5.4 

9,180 

7.0 

14, 510 

8.6 

20,100 

Rating  table  for  Kansas  River  at  Lecompton,  Kans.,  from  May  25  to  December 

31,  1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

i 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second- fett. 

8.0 

2,875 

4.8 

5,885 

6.2 

11,750 

8.8 

25,400 

8.1 

2,685 

4.4 

6,120 

6.4 

12,500 

9.0 

26,800 

8.2 

2,895 

4.5 

6,415 

6.6 

13,800 

9.2 

28,250 

3. 8 

8,155 

4.6 

6,710 

i 

6.8 

14,150 

9.4 

29,750 

3.4 

8.415 

4.7 

7, 005     1 

i 

7.0 

15,050 

9.6 

31,800 

3.5 

3, 675 

4.8 

7,300     ! 

7.2 

16,000 

9.8 

32,900 

8.6 

3, 940 

4.9 

7, 600    : 

7.4 

17,000 

10.0 

84,550 

8.7 

4,205 

5. 0 

7, 900 

7.6 

18,050 

10.4 

38,000 

3.8 

4,470 

5. 2 

8,510 

7.8 

19, 150 

11.0 

48,550 

3.9 

4,735 

5.4 

9, 130     , 

8.0 

20, 300 

all.2 

45,500 

4.0 

5,  (MM) 

5. 0 

9. 770 

8.2 

21,500 

11.4 

47,500 

4.1 

5, 275 

5.8 

10,430 

8.4 

22, 750 

4.2 

5, 550 

0.0 

1 1 , 000 

8.6 

24, 050 

Tangent  above  11.2  feet  gage  height,  with  differences  of  1,000  per  tenth. 
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Estimated  monthly  discharge  of  Kansas  River  at  Lecompton,  Kans.,for  1903. 

[Drainage  area,  68,660  square  miles.] 


■4 


-s 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

14, 170 

11,110 

12, 613 

13,880 

.0,180 

11,085 

25,000 

9,610 

16,156 

10,205 

5,275 

7,182 

221,000 

5,000 

45,018 

205,500 

11,000 

65,268 

20,900 

11,750 

14,085 

58,500 

11,187 

27,568 

18,825 

2,635 

8,681 

5,000 

2,375 

3,698 

12,500 

5,692 

10,182 

8,205 

5,000 

6,472 

221,000 

2,375 

18,992 

Total  in  acre- 
feet. 


775,542 

612,853 

993,894 

427,359 

2, 768, 049 

8,888,715 

866,052 

1,695,090 

513,580 

227,881 

605,871 

897,948 


18,766,884 


Run-off. 


Second-feet 

per  square 

mile. 


0.22 
.19 
.28 
.12 
.77 

1.11 
.24 
.47 
.15 
.068 
.17 
.11 


.324 


Depth 

in 
inches. 


0.25 
.20 
.32 
.13 
.89 

1.24 
.28 
.54 
.17 
.078 
.19 
.13 


4.413 


BLUE  RIVER  NEAR  MANHATTAN,  KANS. 

The  gaging  station,  established  April  12,  1895,  is  at  the  county 

bridge  4  miles  north  of  Manhattan.     The  gage  rod  consists  of  three 

sections.     The  low-water  gage  is  a  chain  gage  on  the  hand  railing  of 

the  bridge  on  the  east  side  and  south  end  of  the  bridge.     It  reads 

from  zero  to  14  feet  from  a  scale  spiked  to  the  hand  railing.     The 

other  two  sections  of  the  rod  are  bolted  to  the  south  bridge  pier. 

The  bench  mark  is  a  cross  cut  in  the  capstone  of  the  south  bridge 

t>ier  immediately  above  the  upper  gage,  and  is  32.14  feet  above  gage 

flatum.     The  observer  is  J.  M.  Deckert. 

The  channel  is  straight  for  several  hundred  feet  above  and  below 
the  station,  and  has  a  width  of  225  feet  at  ordinary  stages.  Both 
banks  are  subject  to  overflow  during  floods,  the  left  bank  being  the 
lower  of  the  two.  The  bed  is  composed  of  clay  and  silt  and  changes 
slightly.     The  velocity  is  rapid. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 
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Discharge  measurements  of  Blue  River  near  Manhattan,  Kans. ,  in  1963. 


hSSCt     l01*1"^ 


March  10... 

May  15 

May  16 

May  81 

June  25 

Angus!  37 . 
Angiiat  :?H-. 


13.00 
18.15 
12.15 
36.50 

9.40 
30.80 
36.60 

6.25 


Mean  daily  gage  height,  in  feet,  of  Blue  River  near  Manhattan,  Kans.,  for  1% 


I*.     1** 

Kb, 

Mar. 

Apr. 

M.y 

Jono. 

J«ly 

A»W. 

Sep*. 

,.., 

Hot. 

Da 

, 

-ro 

a.  to 

H.ao 

IS.  TO 

a.  so 

8.60 
8.  HI 

n.ai 
a.  aii 

6.711 

7.  TO 
10.111 

T.«l 
8,70 
8.10 
8.00 

7.80 
7.60 
8.50 

8.  SO 
7.00 
7.  SO 

8.80 

iano 

10.80 
15.00 

ia.ea 

12.10 

lo.no 
o.ao 

9.00 

III.  10 
11.10 

]:l.:i) 

IS.  SI 
W.SH 

12.80 
IK.  711 
11.50 

0.00 

8.10 
T.90 
7.70 

T.W) 
T.W 
T.S0 

T.ao 

8.90 
8.80 

8,80 
8.10 
8.40 

8.9) 
8.10 

5.70 
5.50 
6.  DO 
5.Q0 
5.80 
5.  TO 
6.00 
5,70 

11.00 

li.  an 

7.80 

a.ao 
IV  so 

5.90 

ft  an 

32.60 
39.00 
£7.00 
85.50 
81.50 
17.60 
U.80 
13.80 
12.40 
11.90 

8.  TO 

8.60 
8.80 

T.ao 

7.80 

7.10 

7.80 
7.80 
7.111 

7.40 

7.50 
8,60 
T.HI) 
0.90 
9.50 
8.  TO 
8.61) 
8.90 
8.10 
8.00 
T.10 

A.  90 
8. 90 
8.80 
8.  TO 

0.90 
10.00 

9.80 
11.80 
10.  BO 
10.40 
10.10 

10.  so 

10.70 
10.70 
9.91 
8.40 
14.50 

28.40 
15.30 
18,90 
11.00 
9.  TO 
9.00 
8.  SO 
8,80 

8s,ao 

8T.S0 
IT,  80 

11.  TO 

9.10 
8.80 
8.  TO 
8.50 
8.80 

8.10 
8.00 
5.90 

a,  to 
a.  80 
a.  bo 

8.80 

6.90 
5.80 
5.90 

11.40 

T.80 
8.00 

8.90 

a.  bo 

8.80 
0.80 

8.10 
8.90 

a.  90 

a.  80 
a.  to 

6.00 

a,  to 

8.3) 

7.  TO 
8.10 
10.  TO 
11.00 

9.40 
8.10 
T.50 
T.10 

8.70 
8.80 

n 

1 

7.70 

7.0o 

8.80 

5.80 

7.  no 

8.70 
8.70 

s.m 

7.  no 

7.31 

8.  TO 
8.70 
H.10 

a.  on 

5.90 

5.50 
8.80 

.. 

a 

n 

. 

T 

S 

11 

9 
10 
T 

7 

8 
8 

0 

■ 
ft 

a 

■ii 

40 

80 

(10 
80 

SO 
80 
(0 

00 

80 
TO 
50 
10 
80 
80 
80 

00 
90 

10 

t 

„ 

I 

!::::::::::::::::::: 

1H.SU     10.70 
1H.IIO'   10.40 

is.™   in.  in 

B.T0      H.6U 

8,80  '     1 

5  90        1 

n 

510  1 

Km 

io.  in 

10.(1) 

a.  so 

V.  [II 

18. 80 

9.80 
9.80 
8.80 

'  80  1 

B.4W1  1.  11,70 
5,40  !  88.1111 

a 

B.80  1 

84 

8 
S 

I 

; 

a 

00 
40 

to 
m 

80 
80 
TO 

5.80 
5.80 

a.  no 
a.  a) 
a.ao 

6.80 

a.  bo 

8G.fflt 
IT.  GO 
88.00 

88.00 
"SB.  GO 

•■»; 

26  .  ... 

a,  90 

as 

6.80  i 

no 

a.  to 

IOTT.] 
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Rating  table  for  Blue  River  at  Manhattan,  Kans.,  from  January  1  to  December 

31,  1903. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

5.0 

705 

6.3 

1,420 

8.2 

2,880 

10.8 

5,620 

5.1 

745 

6.4 

1,490 

8.4 

3,060 

11.0 

5,860 

5.2 

785 

6.5 

1,560 

8.6 

3,240 

11.2 

6,110 

5.3 

825 

6.6 

1,630 

8.8 

3,430 

11.4 

6,360 

5.4 

875 

6.7 

1,700 

9.0 

3,630 

11.6 

6,620 

5.5 

925 

6.8 

1,770 

9.2 

3,830 

11.8 

6,880 

5.6 

975 

6.9 

1,840 

9.4 

4,040 

12.0 

7,150 

5.7 

1,035 

7.0 

1,910 

9.6 

4,250 

12.5 

7,840 

5.8 

1,095 

7.2 

2,060 

9.8 

4,470 

13.0 

8,540 

5.9 

1,155 

7.4 

2,210 

10.0 

4,690 

13.5 

9,240 

6.0 

1,220 

7.6 

2,370 

10.2 

4,920 

14.0 

9,960 

6.1 

1,285 

7.8 

2,540 

10.4 

5,150 

6.2 

1,350 

8.0 

2,710 

10.6 

5,380 

Tangent  above  14  feet  gage  height.    Differences  above  this  point,  150  per  tenth. 
Above  25  feet  gage  height  all  discharges  are  increased  30  per  cent  to  get  actual 

discharge. 

Estimated  monthly  discharge  of  Blue  River  near  Manhattan,  Kans,,for  1903, 

[Drainage  area,  9,490  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


2,710 

875 

11,460 

785 

9,815 

1,220 

1,560 

785 

68,770 

1,155 

66,170 

3,430 

4,580 

1,700 

34,710 

1,840 

6,235 

1,155 

2,710 

925 

5,860 

1 ,  035 

2,290 

785 

Mean. 


68,770 


785 


1,542 
2, 373 
4,929 
1,046 
19,092 
16, 427 
2,644 
9,626 
2,576 
1,337 
1,849 
1,044 

5,374 


Total  in 
acre-feet. 


94,814 
131,790 
303, 072 

62,241 
1,173,920 
977, 474 
162, 573 
591,880 
153, 282 

82, 209 
110,023 

64,193 

3, 907, 471 


Run -off. 


Second-feet 

per  square 

mile. 


0.16 
.25 
.52 
.11 

2.01 

1.78 
.28 

1.01 
.27 
.14 
.19 
.11 

.565 


Depth  in 
inches. 


0.18 
.26 
.60 
.12 

2.82 

1.98 
.32 

1.16 
.30 
.16 
.21 
.18 

7.69 
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REPUBLICAN  RIVER  AT  JUNCTION,  KAN8. 

The  gaging  station  at  this  point,  established  by  Arthur  P.  Davis, 
April  26,  1895,  is  located  at  the  wagon  bridge  at  the  north  end  of 
Washington  street,  just  above  the  mouth  of  the  river.  The  gage  con- 
sists of  two  oak  timbers  bolted  to  a  post  and  to  a  cotton  wood  tree. 
The  observer  is  J.  H.  Rathert.  The  channel  is  straight  for  300  feet 
above  and  below  the  station,  broken  by  three  piers.  The  right  hank 
is  high,  but  the  left  is  low  and  may  overflow  at  high  water.  The  bed 
of  the  stream  is  sandy  and  liable  to  change.  The  flow  is  moderately 
rapid.  One  bench  mark  consists  of  a  60-penny  spike  driven  into  the 
base  of  the  abutment  of  the  bridge  at  an  elevation  of  10.67  feet  on  the 
rod.  The  second  bench  mark  is  the  top  of  a  stone  in  the  base  of  the 
bridge  abutment,  18  feet  south  of  the  gage  and  at  an  elevation  of  1451 
feet  above  gage  datum. 

On  October  23,  1900,  a  new  bench  mark  was  established,  at  an  ele 
vation  of  12.35  feet  above  the  zero  of  the  old  gage.  It  is  a  epito 
driven  in  the  west  side  of  a  cotton  wood  tree  18  inches  in  diameter  anc 
10  feet  west  of  the  bridge.    The  spike  is  about  2  feet  above  the  ground 

The  observations  at  this  station  during  1903  have  been  made  unde 
the  direction  of  W.  6.  Russell,  district  hydrographer. 

Discharge  measurements  of  Republican  River  at  Junction,  Kans.,  in  1903. 


Date. 


March  9 

May  12 

May  18 

May  14 

May  30 

June  24 

July  15 

July  16 

August  8 

September  29 


Hydrographer. 


W.  G.  Russell 
do 


do 

do 

do 

do 

do 

do 

do 

E.  C.  Murphy 


Gave 

leignt. 


hei* 


fleet. 

7.75 

9.00 

10.45 

12.35 

18.20 

4.60 

7.60 

8.40 

6.30 

8.40 


Discharge 


Second/* 

6,19 

9,66 

18,01 

28,  IS 
71,0< 

1,* 

M 

8,7 

4,5 

5 
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Mean  daily  gage  height,  in  feet,  of  Republican  River  at  Junction,  Kan*.,  for  1903. 


Day.                 '  Jan. 

Feb, 

Mar. 

Apr. 

Kay. 

Jtme. 

Joly. 

W 

Sept. 

o<-t. 

Hot, 

Dm. 

L 

4J» 
asn 
ft* 

460 

Ml 

3.B0 

an 

as 

&4B 

a.« 

:;  :.-. 
ft  K 
170 
4.  IS 
4.67 
1.  17 
4.4s 
4.40 
440 
4.40 

4  at 

4.16 
4.00 
400 
4.05 

430 
1» 
480 

4.80 

480 

^  m 

tM 

4M 

4J0 
6.80 

r«.0S 

5.4J 
463 

4  SB 
60S 

6.70 
...ip 
106 

am 

1  71 1 

an 

146 
8.16 

a.  sb 

0.B0 
180 
7  88 
4UB 

■.80 
0.06 

0.16 
101 
6.86 

6.60 

r,.\: 
4*6 
4.  TO 
4.M 
436 

4.  an 

4.SO 
4  JO 

4.00 
4.00 
4.00 

180 

a» 

KM 
ftflO 

aco 

8.7* 
B.B 
166 

u> 

MB 

3.00 
US 
146 
8.40 

a.46 
a.40 

;: :',-, 
8.36 

a« 

8.70 

T 
4 

IT 

87 
81 

17.81 
1188 

11-81 

io  m 

B.n 

7.96 
6.80 

8. 10 
6.87 

6.78 
5.16 
6.40 
8.  a 

6.  OB 

i.n 

4. 78 
477 
467 
4.  BO 
4.S8 

6.48 
8.07 
8.47 
6.9) 
6.60 

8.46 

6.40 

4.67 
44T 
440 

I  M 

4.80 

460 
6.10 
4TB 
407 
4.87 
<J.TB 
8.8T 

i.*o 

6.48 

8.« 
6.81 
6.78 
*.« 
470 
401 
4.46 
488 
4.B 
4.17 
4.86 

4.88 

6.80 

TIT 
8.48 
8.16 

«,«■ 

4.T0 

4.80 
6k» 
8.87 
8.46 
8.80 
8.8* 
6.40 
I  in 
BUM) 
4.67 
4,80 
486 

i  :r. 

488 
480 

417 
4X0 

ajB 

140 

4.40 

6.TS 

.via 

4.60 
4  17 
406 
S.B6 

a  80 

8.88 

6.17 
413 
410 
4.17 
480 
UA 

a  to 

ft  68 

a  66 
au 
a» 

:;  w> 

aa 

a  to 

a  *o 
a  40 
a  to 

140 
8,45 

8.40 

ajo 

140 

air 

840 
188 
446 
168 

:t.M 
&S0 
8. 06 

a.io 
a40 

166 

:ifi 
180 
180 

a« 

180 
180 

180 
180 
ISO 
180 
ISO 

H..-1I 

ISO 
160 

H.7II 

aeo 

aTS 

a  so 

418 
4«l 
4  10 
416 
4.25 
4U 
4.08 

a«a 

aao 
a«o 
aoo 
a«o 

MB 
aw 

Ml 

a» 

:i:t 

aso 
aoo 

878 
ITT 
188 

tm 
aso 

180 

aoo 

ft« 
aw 

190 

400 
4.00 

1 

t 

1... 

1 

196 

ata 

8.(0 

4.00 
a  ST 
ass 

It... 

a 

4j» 

410 
4.10 
4.10 
44* 

4.06 
4.00 
4JB 

4.10 

4    ■ 

4J0 

$m 

406 

41* 
4.10 

:i  ■ 

a« 

166 

K..V, 

ft  SB 
3.H 

B 

1: 
10 
B 

7 

B 

• 

B 

11 

16 
IB 

to 

a 

86 
27 
(ft 
65 

» 
87 
68 
87 
71 
BO 
17 

as 

:■> 

06 

SO 

an 

8.78 
4,10 

410 

M. 

4.10 

180 

180 

180 

880 

180 

180 

181 

Ming  table  for  i 

fejrtH 

W-m 

Z,i 

'JOJ. 

ATii 

«..  J 

— 

1    to 

ass. 

Act. 
2.2 

Discharge. 

height. 

Discharge. 

Gage 

height. 

Discharge. 

Gage 

height. 

Discharge. 

.lecoiut-fett. 
20 

Fttt. 
4.6 

Unond-ftrt. 

1,480 

Fret. 
7.0 

Second./tet 

6,000 

FM 

9.4 

Stcond-feet. 

13,200 

2.4 

30 

4.8 

1,720 

7.2 

6,600 

9.6 

13,800 

2.6 

70 

5.0 

1,960 

7.4 

7,200 

9.8 

14,400 

2.8 

140 

5.2 

2,210 

7.6 

7,800 

10.0 

15,000 

8.0 

330 

5.4 

2,520 

7.8 

8,400 

10.3 

15,600 

3.2 

300 

5.6 

2,840 

8.0 

0,000 

10.4 

10,300 

3.4 

400 

5.8 

3,200 

8.2 

9,600 

10.6 

16,800 

3.6 

010 

6.0 

3,600 

8.4 

10,200 

10.8 

17,400 

S.8 

630 

6.2 

4.000 

B.O 

10,800 

11.0 

18,000 

4.0 

640 

6.4 

4,400 

8.8 

11,400 

11.5 

19,500 

4.2 

1,050 

6.6 

4,900 

0.0 

12,000 

12.0 

21,000 

44 

1,260 

6.8 

5,400 

9.2 

12,600 

18.0 

34,000 

Twenty  per  cent  added  to  discharge  of  1002  for  gage  heights  a.OOT«  W  twfc.^ 
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Estimated  monthly  discharge  of  Republican  River  at  Junction,  Kans^for  19v3. 

[Drainage  area,  25,1*17  square  miles.] 


Discharge  in  second-feet. 


Month. 


January 

February 

March 

April 

May 

June 

Jnly 

August 

September 

October 

November 

December 

The  year 


Maximum. 


Minimum. 


Mean. 


1,102 

325 

8,600 

482 

13, 500 

1,155 

1,102 

375 

47, 520 

682 

44,280 

1,870 

9,750 

997 

10,350 

735 

3,020 

400 

1,815 

240 

1,207 

455 

1,102 

570 

47, 520 


684 

1,217 

5,099 

624 

12,112 

8,162 

2,578 

3,254 

859 

466 

746 

757 


Total  in 
acre-feet. 


42,058 

67,589 

313, 525 

37, 130 

744,738 

485, 673 

158, 515 

200,081 

51,114 

23,653 

44,890 

46,546 


240  !      3,046   2,220,012 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


0.026 
.047 
.200 
.024 
.470 
.310 
.100 
.120 
.033 
.018 
.029 
.029 


.117 


0.081 
.04! 
.23< 
.02f 
.541 
.34' 
.12 
.14 
.OS 
.05 
.0 
.0 


l.n 


REPUBLICAN  RIVER  AND   THE   MILL   RACE   NEAR   SUPERIOR,  NEBR. 

• 

This  station  was  established  June  20,  1890, ^bout  1  mile  west  • 
Superior,  Nebr.  The  old  gage  rod  was  first  placed  just  above  tl 
highway  bridge,  which  is  itself  75  yards  above  the  dam  that  diver 
water  into  the  mill  race. 

This  gage  consists  of  an  oak  piece  2  by  4  inches,  10  feet  long.  Tl 
face  is  inclined  30  degrees  to  the  horizontal,  and  the  footmarks  a 
placed  2  feet  apart  to  correspond  to  this  inclination.  The  rod 
fastened  to  cross-ties,  which  are  bedded  in  the  bank  of  the  river.  T] 
location  is  on  the  outside  of  an  easy  bend  in  the  river.  The  bed 
the  river  is  of  mud  and  sand.  Bench  mark  No.  1  is  the  standard  4-fo 
iron  pipe  of  the  United  States  Geological  Survey.  It  is  83  feet  nor 
of  the  upstream  cylinder  of  the  north  pier  of  the  bridge  and  is  10  fe 
west  of  the  line  of  the  upstream  truss  of  the  bridge.  It  is  1  foot  insi< 
a  wire  fence.  The  top  of  the  pipe  is  4  inches  above  the  ground,  ai 
the  elevation  is  4.88  feet  above  zero  of  the  gage. 

In  the  spring  of  1898  two  new  gages  were  established.  The  fix 
gage  was  placed  in  the  river  a  few  feet  upstream  from  the  crest  of  t' 
dam,  the  zero  being  at  the  same  elevation  as  the  crest.  The  second 
in  the  mill  race,  which  is  crossed  by  a  wagon  bridge  about  50  yar 
below  its  head.  Discharge  measurements  of  the  river  are  made  frc; 
the  highway  bridge,  thus  determining  at  once  the  discharge  throuj 
the  mill  race  and  over  the  dam.     The  discharge  from  the  mill  race 


KAflBAS   RIVER   DRAINAGE    BA8IN. 


217 


d,  and  is  deducted  from  the  total  discharge  of  the  river,  to  give 
unt  passing  over  the  dam.     The  bench  mark  for  this  river  gage 

mark  No.  1  of  the  old  gage  described  above.  Its  elevation  is 
.  above  the  datum  of  the  gage  at  the  dam.  The  gage  of  the 
e  reads  2  feet  higher  than  that  of  the  river  gage,  so  that  its 
►.92  feet  below  the  same  bench  mark.  Bench  mark  No.  2  is 
of  a  0  by  8  inch  oak  piling  in  direct  line  with  crest  of  dam 
eet  east  of  the  west  face  of  retaining  wall  at  east  end  of  dam. 
ition  is  0.07  feet  above  zero  of  gage.     Bench  mark  No.  3  is  the 

a  GO-penny  spike  driven  vertically  into  a  root  at  the  nortli 
i  large  cotton  wood  tree,  G  feet  in  circumference,  located  36 
;  of  retaining  wall  spoken  of  above.  Its  elevation  is  5.G7  feet 
ro  of  gage.  Bench  marks  Nos.  2  and  3  were  established  Sep- 
[1,  1903,  on  which  date  bench  mark  No.  1  could  not  be  found, 
mdoubtedly  been  removed  by  parties  repairing  the  bridge. 

found,  however,  that  the  discharge  of  the  mill  race  was  reg- 
nore  or  less  by  the  mill  below,  so  that  there  was  no  relation 
r  between  the  gage  height  and  the  discharge.  To  remedy 
iculty,  the  observer  records  the  depth  of  water  in  midstream 
agon  bridge  and  immediately  thereafter  notes  the  number  of 
required  for  a  float  to  pass  over  a  50-foot  range  in  midstream, 
o  of  the  time  to  the  depth  was  found  to  bear  a  constant  rela- 
he  discharge. 

g  1899  Glenn  E.  Smith  made  an  examination  of  a  portion  of 
epublican  River.  On  September  G,  1899,  at  Oxford,  Nebr.,  the 
innel  was  dry  and  was  reported  to  have  been  in  this  condition 
days.  At  Orleans,  about  12  miles  below,  there  was  an  esti- 
ischarge  of  0.3  second-foot — this  small  amount  coming  from 
iver,  which  enters  at  this  point, 
tat  ion  was  discontinued  November  30,  1903. 
bservations  at  this  station  during  1903  have  been  made  under 
jtion  of  J.  O.  Stevens,  district  hydrographer. 

rye  measurements  of  Republican  Hirer  near  Superior,  Nebr.,  in  VMM. 


Date. 

Hy  dr«  >Ki*apher . 

Gape 
height. 

DiHcharge. 

J.  C.  Stevens       

do  ....   ....      

do 

do 

do 

Feet. 
0.80 
1 .  35 
1.76 
1 .  05 
3.20 
0.42 

Second-feet. 
950 

2,198 
2,896 
1,008 
7,662 

r  12 

do 

364 

218  STREAM    MEASUREMENTS   IN    1903,  PART   in. 

Mean  daily  gage  height,  in  feet,  of  Republican  River  near  Superior,  Ntbr„f&l&-  I 


Rating  table  fur  Republic. 


heJgEt. 


ir.  Xcbr.,frnm  January  1  to  Dec*""" 


3, 175 

3,490 


(luge 
heigV 

Disnhwgo. 

(Hue 

hclSlit. 

Frrt. 

MrOHd/wl. 

*Vef. 

1.3 

1,190 

2.3 

1.8 

1,390 

2.4 

1.4 

1,010 

2.5 

l.ii 

1.840 

2.0 

1.8 

2.085 

2.7 

1.7 

2,340 

2.8 

1.8 

2,605 

"U 

$£&     Xfectaic*, 


8.  2115 
8,880 


9.445 
10.050 
10, 675 
11,320 
11,985 
12, 670 
13. 375 
14,100 


This  table  was  applied  indirectly,  according  to  the  method  outlined  ii 
Ann.  Kept.  U.  S.  Geol.  Survey  ■  '    '  ->  828. 
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F  **»"wi<d  monthty  discharge  of  Republican  River  near  Superior,  Nebr.,  in  1903. 


Discharge  In  second- feet. 

Total  in 
acre-feet. 

Rnn-off. 

[               Month. 

— 

— 

Mean. 

Second- feet 

Depth  in 

**Kh  14-81 

7,750 

1,360 

14,100 

6,456 

7,825 

3,385 

700 

390 

690 

1,360 
705 
845 

465 

520 
S70 
840 

130 

3,693 

918 

4,491 

1,921 

1,948 

1,330 

389 

336 

417 

96,111 
54,635 
376, 141 
114,307 
119,778 
75,630 
38,147 
30,045 
24,813 

0.130 
.041 

.301 
.086 
.087 
.055 
.017 
.015 
.019 

0 

080 

*»r- 

Jnly 

August 

September 

063 
019 

November 

021 

Discharge  measurement*  of  mill  race  near  Superior,  Ifebr. ,  in  1903. 


Date. 

Hydrographer. 

Discharge. 

Serand-fat. 

**rpth  of  water,  in  feet,  in  midstream  of  mill  r 


ir  Superior,  Nebr.,for  1903. 


'Mar.  Apr,  -May,  June.  July.  Aug.  Sept.  i 
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Depth  of  water,  in  feet,  i»  midsfmrai  of  mill  raee  near  Superior,  Nebr.,  etc.— 
Continued, 

D>y.  Mar.  Apr.  Mny.Juniv  JdItJaiw,  Sept.  Ort  |S«, 


REPUBLICAN   R1VRR  AT   HENKELMAN,    NEBR, 

This  station  was  established  May  20,  1903,  by  J.  C.  Stevens.  It  is 
located  at  a  highway  bridge  between  sees.  17  and  20,  T.  I  N.,  R.  37  W., 
itnd  about  one-half  mile  east  of  Benkelman,  Nebr.,  which  is  on  tbe 
main  line  of  the  Burlington  and  Missouri  Rivet  Railroad.  The 
gage  is  a  vertical  2  by  4  inch  rod  IS  feet  long,  spiked  to  the  down- 
stream wide  of  the  second  bent  from  the  west  end  of  the  bridge.  B 
is  read  once  each  day  by  Leon  T-.  Ilines.  Discharge  measurement* 
are  made  from  the  upstream  side  of  the  highway  bridge, the  upstream 
hand  rail  of  which  is  marked  at  5-foot  intervals  by  notches  cut  into 
the  rail.  This  bridge  is  one-fourth  mile  above  the  mouth  of  the 
South  Fork  of  Republican  River.  The  initial  point  for  soundings 
is  the  zero  mark  on  the  upstream  hand  rail  at  the  east  end  of  the 
bridge.  The  channel  is  straight  for  200  feet  above  aud  500  feet  belo* 
the  station.  Both  banks  are  low  and  sandy,  free  from  timber  and 
liable  1o  overflow  at  very  high  stages.  Tlio  bed  is  composed  of  shift' 
ing  sand,  and  there  is  but  one  channel,  except  at  extreme  low  water. 
The  river  sometimes  goes  dry  during  the  summer.  Benchmark  No.  1 
is  the  top  of  the  south  end  of  the  concrete  foundation  for  the  firs1 
or  west  upright  bent  of  the  elevated  track  in  the  Burlington  and  Mis- 
souri River  Railroad  yards  just  east  of  the  railroad  station.  To  thi* 
bench  mark  the  gage  rods  of  both  the  Republican  and  South  Fork  o. 
the  Republican  stations  were  referred.  Its  elevation  above  the  zef 
of  the  Republican  River  gage  is  16.14  feet.  Bench  marks  Nos.  2,  3,4 
and  5  are,  respectively,  the  tops  of  the  south  ends  of  the  caps  of  tb 
first,  second,  third,  and  fourth  bents  from  the  west  end  of  the  Repuh 
lican  River  bridge.  Their  elevations  above  the  zero  of  the  Republi 
can  River  gage  are  6.88,  6.74,  6.34,  and  6.19  feet,  respectively. 
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iion  was  maintained  on  this  stream  from  November  1, 1894,  to 
>er  7,  1895,  the  gagings  being  made  several  miles  farther 
n.  A  description  of  this  station  and  the  results  of  the  obser- 
are  given  on  page  125  of  bulletin  No.  140. 
bservations  at  this  station  during  1903  have  been  made  under 
ction  of  J.  C.  Stevens,  district  hydographer. 

rge  measurements  of  Republican  River  at  Benkelman,  Nebr.,  in  1903. 


Date. 

Hydrographer. 

Gage 

height. 

Discharge. 

J.  C.  Stevens 

Feet. 
1.15 
1.30 
.80 

Second-feet. 
57 

do 

82 

-r  7 

do 

38 

lly  gage  height,  in  feet,  of  Republican  River  at  Benkelman,  Nebr.,  for 

1903. 


Day. 


May. 


Jane. 


July. 


Aug. 


1.15 
1.15 
1.00 
1.00 
1.05 
1.00 
1.25 
l.:J5 

l.ao 


1.15 
1.20 
1.20 
1.20 
1.20 
1.20 
1.50 
1.45 
1.35 
1.30 
1.35 
1.30 
1.30 
1.30 
1.25 
1.25 
1.20 
1.20 
1.10 
1.10 
1.10 
1.00 
1.00 
1.<M) 
1.00 
1.05 
1.00 
1.00 


0.90 

.85 

.75 

.95 

1.00 

.80 

.75 

.70 

.70 

.75 

1.98 

1.20 

.90 

.HO 

1.10 

1.25 

1.00 

1.00 

1.00 

1.10 

1.00 

.90 

.90 


1.<M) 

.85 

1.00 

.70 

1.05 

.70 

1.00 

.(15 

60 


1.25 

1.00 

.ft) 

1.20 

.95 

.«() 

1.25 

.«5 

1.22 
1.00 
.90 
.90 
.80 
.70 
.70 
T70 
.70 
.80 
.70 
.75 
.75 
.70 
.70 
.70 
.90 
.90 
.85 
.85 
.80 
.75 
.75 
.75 
.70 
.  <;> 
.85 
.  75 
.75 
.70 
.70 


Sept. 


0.60 

.60 

.60 

.60 

.65 

.85 

.85 

.80 

.80 

.90 

.90 

.90 

.90 

.90 

.90 

.95 

.90 

.95 

.95 

.95 

1.00 

1.00 

1.00 

1.00 

1.00 

.95 

1.00 

1.00 

1.00 

1.00 


Oct. 


1.00 
1.05 
1.00 
1.00 
1.05 
1.00 
1.00 
1.00 
1.05 
1.05 
1.05 
1.05 
1.00 
1.05 
1.00 
.95 
1.00 
1.00 
1.00 
1.05 
1.05 
1.05 
1.05 
1.05 
1.00 
1.00 
1.05 
1.05 
1.05 
1.10 
1.10 


Nov. 


1.10 
1.10 
1.15 
1.10 
1.10 
1.10 
1.15 
1.10 
1.10 
1.10 
1.05 
1.10 
1.10 
1.15 
1.10 
1.15 
1.20 
1.15 
1.15 
1.25 
1.60 
1.60 
1.20 
1.10 
1.15 
1.20 
1.20 
1.20 
1.10 
1.05 


A^ec. 


1.10 
1.15 
1.10 
1.00 
1.10 
1.35 
1.05 
1.26 
1.25 
1.25 
1.05 
1.35 
1.25 
1.50 
1.50 
1.50 
1.50 
1.60 
1.70 
1.60 
1.70 
1.50 
1.50 
1.40 
1.40 
1.30 
1.60 
1.50 
1.50 
1.40 
1.40 
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Rating  table  for  Republican  River  at  Benkelman,  Nebr.,from  January  1, 

December  31, 1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Dfocharf 

Feet. 

Second-feet. 

Feet. 

Second-feet, 

Feet. 

Second-feet. 

Feet. 

Second-/, 

0.4 

6 

0.8 

83 

1.2 

61 

1.6 

8* 

.5 

12 

.9 

40 

1.8 

68 

1.7 

9; 

.6 

19 

1.0 

47 

1.4 

75 

1.8 

ia 

.7 

26 

1.1 

54 

1.5 

81 

1.9 

101 

Estimated  monthly  discharge  of  Republican  River  at  Benkelman,  Nebr.,for 


Month. 


May  20-81 

June 

July 

August 

September 

October 

November  1-20  « 


Discharge  in  second-feet. 


Maximum. 

71 
81 
112 
61 
47 
54 
64 


Minimum. 


47 
43 
19 
26 
19 
48 
50 


Mean. 


58 
59 
89 
32 
89 
49 
56 


Tota 
acre-1 


1 

3 


<«  River  frown  on  days  not  included. 


REPUBLICAN  RIVER  (SOUTH  FORK)  AT  BENKELMAN,  NEBR. 

This  station  was  established  May  20,  1!)03,  by  J.  C.  Stevens, 
located  at  a  highway  bridge  between  sees.  17  and  20,  T.1N.,  R.  37 
and  about  three-fourths  of  a  mile  east  of  Benkelman,  Nebr. 
South   Fork  empties  into  Republican  River  about  one-fourth  < 
mile  below  this  station.     A  station  is  also  maintained  on  Republ 
River  one-fourth  of  a  mile  above  the  junction  of  the  two  stre* 
The  gage  is  a  vertical  2  by  4  inch  rod  5 A  feet  long,  spiked  to 
upstream  side  of  the  first  bent  in  the  channel  from  the  east  I 
of  the  stream.     It  is  read  once  each  day  by  Leon  L.  Hines. 
charge  measurements  are  made  from  the  upstream  side  of  the  h 
way  bridge   to  which   the   gage   is   attached.     The   upstream   li 
rail  of  this  bridge  is  marked  at  5-foot  intervals  by  notches  cut 
the  rail,  and  the  initial  point  for  soundings  is  the  zero  mark  on 
rail  at  the  east  end  of  the  bridge.     The  channel  is  straight  for  1 
feet  above  and  500  feet  below  the  station.     Both  banks  are  low 
sandy,  free  from  timber,  and  liable  to  overflow  at  very  high  sta 
The  bed  of  the  stream  is  sandy  and  shifting,  and  there  is  but 
channel  except  at  extreme  low  stages.     The  river  usually  goes 
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the  summer.  Bepch  mark  No.  1  is  the  top  of  the  south  end 
concrete  foundation  for  the  first  or  west  upright  bent  of  the 
d  track  in  the  Burlington  and  Missouri  River  Railroad  yards 
st  of  the  station.  Its  elevation  above  the  zero  of  the  South 
age  is  18.29  feet.  This  is  bench  mark  No.  1  of  the  Republican 
[rage.     Bench  marks  Nos.  2,  3,  4,  and  5  are,  respectively,  the 

the  south  ends  of  the  first,  second,  third,  and  fourth  bents 
le  west  end  of  the  South  Fork  River  bridge.  Their  elevations 
he  zero  of  the  South  Fork  River  gage  are  6.62,  6.48,  6.38,  and 
et,  respectively. 

ition  was  maintained  on  this  river  from  November  1, 1894,  to 
iber  7, 1895,  the  gagings  being  made  near  the  present  station, 
ription  of  the  old  station  and  the  results  of  the  observations  are 
m  page  130  of  Bulletin  No.  140. 

observations  at  this  station  during  1903  have  been  made  under 
ection  of  J.  C.  Stevens,  district  hydrographer. 

ge  measurements  of  South  Fork  of  Republican  River  at  Benkelman,  Nebr,9 

in  1903. 


Date. 

Hydrographer. 

Gacre 
height. 

Discharge. 

J.  C.  Stevens 

Feet 
1.15 
1.05 
.76 

Second-feet. 
58 

do 

87 

3er  7 

do ._ 

2 

*ily  gage  height,  in  feet,  of  South  Fork  of  Republican  River  at  Benkelman, 

^Nebr.,  for  100.1. 


Day. 


May. 


June. 
1.05  , 

July. 

0.80 

Aug. 

Sept. 
0.80 

Oct. 

Nov. 

Dec. 

0.98 

0.90 

1.80 

1.80 

1.06 

.80 

1.30 

.80 

.90 

1.15 

1.80 

1.(15 

.80 

1.10 

.80 

.90 

1.15 

1.15 

i      1.05 

.85 

1.00 

.80 

1.00 

1.15 

1.05 

1.05 

.90 

.95 

.80 

.90 

1.10 

1.10 

1.05 

.80 

.90 

.80 

.90 

1.16 

1.10 

1.20 

.80 

.90 

.80 

.90 

1.10 

1.80 

1.20 

.80 

.90 

.80 

1.00 

1.16 

1.80 

1.20 

.80 

.85 

(«) 

1.00 

1.15 

1.80 

1.20 

.80 

1.00 

(«) 

1.00 

1.15 

1.40 

1.20 

.80 

.85 

(«) 

1.00 

1.15 

1.30 

1.15 

.95 

.80 

(a) 

1.00 

1.20 

1.10 

1.10 

1.00 

.80 

(«) 

1.00 

1.15 

1.15 

1.05 

.80 

1.00 

.85 

1.05 

1.15 

1.85 

1 .  ir» 

1.00 

1.00 

.85 

1.05 

1.15 

1.30 

1.00 

1.00 

1.10 

.85 

1.00 

1.10 

1.80 

1.00 

.95 

1.00 

.85 

1.05 

1.20 

1.40 

1.00 

.90 

1.00 

.85 

1.05 

1.20 

1.40 
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Mean  daily  gage  height,  in  feet,  of  South  Fork  of  Republican  River,  etc.— Cava' 


Day. 


May.  i  June.  ,  July.  I  Aug.  I  Sept.  I    Oct.   ;  Nor.  ■  D« 


19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
HO. 
31. 


1.15 
1.15 
1.10 
1.10 
1.10 
1.05 
1.15 
1.05 
1.05 
1.00 
1.05 
1.10 


1.00 
.95 
.95 
.90 
.90 
.90 
.90 
.90 
.H5 
.W) 
.80 
.80 


0.90 
.95 
.90 
.90 

.85 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 


1 

1.00 

0.85 

1.00 

.85 

.90 

.85 

.90 

.85 

.85 

.85 

.80 

.90 

.85 

.90 

.80 

.80 

.80 

.90 

.80 

.90 

.80 

.90 

.80 

.90 

.80 

1.06 
1.00 
1.05 
1.05 
1.05 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


1.10 
1. 15 
1.10 
l.S> 
1.40 
1.30 
1.20 
1.9) 
1.25 
1.25 
1.3) 
1.10 


Rating  table  for  South  Fork  of  Republican  River  at  Benkelman,  Nebr..frv 

January  1  to  December  31,  1903. 


Gage 
height. 

Discharge. 
Scamd-feet. 

1 

i     Gage 

heignt. 

i 

Discharge.  ' 

i 

i 

Second-feet) 

J 

Gage 
height. 

i 
Discharge. 

1 

Gage 
height. 

1  Dtachart 

Feet. 

|      Feet. 

Feet. 

Second-feet.^ 

Feet. 

i 
Second-ft 

0.8 

7 

\        1-1 

50     ! 

1.4 

93     ! 

i 

1.7 

1             1» 

.9 

22 

!      1-2 

65 

i 

1.5 

107  : 

1.8 

|          15( 

1.0 

36 

1.8 

79    ; 

1.6 

121     ' 

1.9 

!          16^ 

Estimated  monthly  discharge  of  South   Fork  of  Republican  River  at  Benkeh 

Xcbr..  for  Uto.i. 


Discharge  in  awond-feet. 


Month. 

Ma. 

ximuin. 

M 

iuimum. 

Mean. 

,     Tota 
a*'re-f 

May  20-31.. 

36 

48 

i            1 

June 

.  -  _ . 

65 

<*> 

37 

July 

. 

36 

15 

August 

■ 

70 

4 

25 

1 

Septeinter  1-5  and  14-30  " 

1 

15 

October 

i 

50 

39 

< 

November  1-20  h .  . . 

65 

50 

"  Sand  at  gage  rod. 


''  River  frozen  on  davs  not  included. 


SOLOMON   RIVER   NEAR  NILES,  KANS. 

rFho  station  at  Niles  was  established  May  '%  1897,  and  was  looj 
at  a  bridge  one-half  mile  west  of  the  town  and  7  miles  above- 
mouth  of  the  river.     The  rod  of  the  wire  gage  is  spiked  to  the  1 
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of  the  bridge.  The  bench  mark  is  the  uppermost  of  three  nails 
driven  into  a  cotton  wood  tree  18  inches  in  diameter,  on  the  north  side 
of  the  river  and  25  feet  east  of  the  bridge,  at  an  elevation  of  24.90 
feet  above  gage  datum.  The  channel  is  straight  for  about  100  feet 
above  and  below  the  section.  The  current  is  sluggish ;  the  right  bank 
is  high,  and  the  left  bank  overflows  only  at  very  high  stages.  The 
bed  of  the  stream  is  muddy. 

The  observer  during  1903  was  J.  J.  Little.     The  station  was  discon- 
tinued November  30,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  Q.  Russell,  district  hydrographer. 


tHtcharge  m&uitremen  («  of  S 


r  Niles,  Kana.,  in  1903. 


■>.„. 

! 

Hydrographer. 

Owe 
height. 

Discharge. 

Fert. 

Sectmd-feit, 

H»rd)7 

,w 

G. 

Russell 

10.90 

973 

May  8 

rh. 



10.70 

1,118 

MayB _ 

rfo 

14.90 

2,168 

Hayl2__.:___ 

'... 

ilo 

22.70 

4.825 

1- 

do 
do 

33.80 
13.60 

1 

"Estimated. 
',  of  Solomon  River  n 


r  NiltB.  Kans.,for  1003. 


Jan.    Feb.    Mar     Apr    Ma: 


:■■ 

I    ■ 

*  « 

<G0 

H.B0 

f«i 

..TO 

o.io 

-  ■(, 

on 

o.Tn 

H.sn 

« 

.  , 

*V> 

iBI 

ii  .I. 

"SO 

lIO 

lUWt 

NX0 

?ll 

II M 

bsi 

91 

mm 

KW1 

Ul 

i:  i" 

..■. 

k  an    *  m    is  bu 
;.9u    *.»)    is.9n 




tf.W. 

.■*•  Ill 

1.'.  Ill 

■  .  .1 

H.ta 

ffilW 

M  ■■ 

1»S> 

14  all 

::  n 

14.00 

2L60 

13.70  i 

June    Jul*.     Aui;.  '  Sept.    Oct.   Not. 


IN  NO 
1>  1'J 
l«  60 
l-.iO 
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[so.  99. 


Mean  daily  gage  height,  in  feet,  of  Solomon  River,  etc. — Continued. 


Day. 


23. 
24. 
26. 
26. 
27. 
28. 
29. 
80. 
81. 


Jan. 

Feb. 

Mar. 
11.80 

Apr. 
7.00 

May. 
20.20 

June. 



13.40 

July. 
11.20 

6.80 

7.20 

6.60 

7.10 

10.60 

7.60 

17.  TO 

13.20 

10.80 

6.40 

7.00 

10.00 

7.40 

18.00 

13.60 

10.60 

6.60 

6.80 

9.70 

7.10 

20.30 

18.80 

10.40 

6.80 

6.70 

9.50 

6.90 

26.00 

13.80 

10.20 

7.10 

9.00 

9.80 

6.60 

23.20 

15.70 

10.10 

6.60 

9.20 

7.10 

32.80 

16.60 

10.00 

6.60 

9.00 

7.90 

31.30 

17.20 

10.00 

6.90 

8.90 

32.20 

9.90 

Aug.  |  Sept.  ;  Oct.  Not 


16.70 
15.00 
1&20 
12.40 
12.00 
11.20 
14.40 
15.60 
16.90 


9.00 
8.90 
8.80 
8.50 
8.50 
8.60 
8.40 
8.50 


8. 10  , 

;.K) 

8.10 

Till 

8.10 

;.hj 

7.90 

7.  SI 

8.00  1 

7.511 

8.00  , 

8.  ill 

8.00 

8.3J 

8.10  ' 

8.10 

8.20 

Bating  table  for  Solomon  River  near  .Nilea,  Kans.,  from  January  1  to  March  •». 

1903. 


Gage 
height. 

Discharge.  ' 

i 

"  i 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 

heignt. 



Feet. 

Discharge. 

Gage 

height. 

i 
Discharge,  j 

Feet. 

Feet. 

Second-feet. 

Second-feet. 

[     Feet. 

Sectmd-ftrt. 

6.0 

222     | 

7.0 

390 

8.1 

623 

9.1 

i 

&r>5    ' 

6.1 

237    ! 

7.1 

410 

8.2 

646 

9.2 

880    ' 

1 

6.2 

1 

7.2 

430 

8.3 

669 

i      9.3 

905   ' 

6.3 

267     | 

7.3 

450 

8.4 

692 

I      9.4 

930 

6.4 

282    ! 

1 

7.4 

470 

8.5 

715 

1      9.5 

955 

6.5 

299     ' 

I 

7.5 

.  490 

8.6 

738 

1       9.6 

980 

6.6 

316 

7.0 

512 

8.7 

761 

9.7 

1,005 

6.7 

333 

7.8 

556 

8.8 

784 

!       9.8 

1,030 

6.8 

352 

7.9 

578 

8.9 

807 

9.9 

1 ,  055 

6.9 

371     ! 

8.0 

600 

9.0 

830 

10.0 

1,080 

Rating  table  for  Solomon  River  near  yiles,  Kan.s.,  from  March  0  to  NovemhtT  &' 

rjo.j. 


Gago 
heignt. 

Discharge. 
Second-feet. 

Gage 
heignt. 

Feet. 

i 
Discharge. 

i 

i 

Second-feet. 

Gage 
height. 

reef. 

Discharge. 
Second-feet. 

Gage 

height. 

Feet. 

Discharge,  i 

Feet. 

Second-feet. 

10.0 

860 

12.0 

i,4io  ; 

14.0 

2.005 

19.0 

3, 640 

10.2 

915 

1  **  •   frn 

1 , 465    ; 

14.5 

2,  155 

19.5 

3,S20 

10.4 

970 

12. 4 

1   v>^     ' 

15.0 

2.305 

20.0 

4,000 

10.6 

1 ,  025 

12.6 

1 ,  585 

15.5 

2.  400 

21.0 

4.370 

10.8 

1 ,  080 

12.8 

1 .  645 

!     10.0 

2,615 

22. 0 

4,740 

11.0 

1,135 

13.0 

1 .  705 

,     16.5 

2,  775 

23.0 

5,115 

11.2 

1,190 

13.2 

1 ,  765 

:  17.0 

2, 945 

24.0 

5, 495 

11.4 

1,245     1 

I 

13.4 

1,825 

,      1  *  •  .0 

3,115     m 

25.  0 

5,875 

11.6 

1,300     1 

13.6 

1,885 

18.0 

3, 285     !i 

11.8 

1 , 355    i 

1 

13.8 

1,945 

18.5 

3, 460     ii 

1. 
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ited  monthly  discharge  of  Solomon  River  near  Niles,  Kans.,for  1903. 

[Drainage  area,  6,815  square  miles.] 


►nth. 


Discharge  In  second-feet. 


Maximum. 


410 

830 

5,002 

564 

9,946 

10,602 

4,074 

7,091 

2,460 

495 

760 


Minimum. 


282 
237 
587  ' 
120 
635 

1,765 
835 

1,052 
472 
363 
343 


Mean. 


341 

358 
1,866 

345 
4, 835 
4,447 
1 ,  658 
3,625 

970 


>? 


42 


456 


Total  in 
acre-feet. 


20,967 

19,882 

114,736 

20, 529 

297, 292 

264,615 

101,946 

222, 893 

57,719 

26, 255 

27, 134 


Run-off. 


Second-feet 

per  square 

mile. 


0.050 
.  052 
.270 
.051 
.710 
.650 
.240 
.  530 
.140 
.063 
.067 


Depth  in 
inches. 


0.058 
.054 
.310 
.057 
.820 
.720 
.280 
.610 
.160 
.073 
.075 


SALINE  RIVER  NEAR  SALINA,  KANS. 

at  ion,  established  May  4,  1897,  is  located  at  a  bridge  4.5  miles 
;t  of  Salina,  near  the  mouth  of  the  river.  The  rod  of  the  wire 
ipiked  to  the  floor  of  the  bridge.  Bench  mark  No.  1  is  a  nail 
n  tree  2  feet  in  diameter  on  the  north  side  of  the  river  and  6 
t  of  the  bridge.  Its  elevation  is  22.90  feet  above  gage  datum, 
lark  No.  2  is  six  nails  driven  into  a  10-inch  boxelder  tree  on 
h  side  of  the  river  and  35  feet  east  of  the  bridge.  Its  eleva- 
12.90  feet  above  gage  datum.  The  channel  is  straight  for  a 
stance  above  and  below  the  station  and  has  a  width  of  about 
it  low  stages.  Both  banks  are  high  and  not  liable  to  over- 
apt  during  floods.  The  bed  of  the  stream  is  composed  of  sand 
d  and  the  flow  is  sluggish.  The  station  was  discontinued 
>er  30,  1902. 

bservations  at  this  station  during  1903  have  been  made  under 
stion  of  W.  G.  Russell,  district  hydrographer. 


STREAM    MEASUREMENTS   IN   1903,  PAST   III. 
Dixcharge  meastirementit  of  Saline  River  near  Salina,  Kant. 


Hydrographer. 


bSgR.  !■**■ 


March  8  I  W.  «.  Rtissell.. 

May  2 do  _ 

May  0 do 

JnlyT do.  

August  4_ ... do 

Angnst  5 _do 

September  31) _  _ E.  C.  Mnrphy  . . 


ftf(. 

8.40 
33.00  ' 
13.00  I 
11.10 
24. 60  I 
19.10 

7.96  I 


Mean  daily  gage  height,  in  feet,  of  Saline  River  near  Salina,  Kant.,  fur  1: 


ii. a> ;  o.:m   i.i.*) 


,  12.8"  '  II. Bt     18.11 


June. 

Jnlj. 

iflB.30 

13.  M 

OB.  30 

a.  SO 

<aa.oo 

K.7I) 

11,  80 

SB.  00 

11.  Tit 

81.  SO 

11. 3D 

ai).  an 

11.03 

as.  so 

in.  m 

«.T0 

]..  m 

a>.a> 

10.<0 

17.  SI 

10. 3D 

•.«i  i  ,vai  i  turn 


Ml 

IMP 

12.311 

i:i.5ii 

.00 

.m 

;-..:»( 

ai.io 

11.  R 

.411 

n.ni 

S3,  in 

ism 

Ti.SII 

20.3) 

13.60 

r.  mi 

13.SU 

.00 

s.nn 

28.  TO 

13.31 

..111 

imp 

32.  BO 

12.711 

.30 

imk) 

30.  TO 

12.  m 

.20 

o.ot> 

"31.  M 

12.711 

.20 

<ti  lit 

13.M 

.10 

CC  H< 

Sept. 

d.  80 

8 

0.60 

ii  i.i 

9. 3D 

» ai 

T 

it  hi 

T 

-.!■■ 

8.80 

7 

8.90 

'.i  -.i 

(  .-.i 

n.m 

8.00 

8. 

8.  so 

H 

..  (in 

8. 

8.(0 

8. 

8. 

>.  :i, 

M 

8.8) 

B.HI) 

8.00 

7.80 

T 

7  v.i 

7. 

T.BO 

'»: 

BOYT.) 
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Rating  table  for  Saline  River  near  Salina,  Kans.  ,from  January  1  to  May  25, 1903. 


Oaro 
leignt. 


beig 


Feet. 
5.0 
5.1 


•J.  «* 


5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.9 
6.0 
6.1 
6.2 
6.3 


Discharge. 
Sec*md-feet. 

140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 


Gage 
Leight. 


heig 


Feet. 
6.4 
6.5 
6.6 
6.7 
6.8 
6.9 
7.0 
7.1 
7.2 
7.3 
7.4 
7.5 
7.6 
7.7 


Discharge. 


Second-feet. 
280 
290 
300 
310 
320 
330 
340 
352 
364 
376 
388 
400 
412 
424 


Gage 
height 


Feet. 

7.8 

7.9 

8.0 

8.2 

8.4 

8.6 

8.8 

9.0 

9.5 

10.0 

10.5 

11.0 

11.5 

12.0 


Discharge.  , 

Gage 

height. 

Discharge. 

Sectmd-feet.i 

Feet. 

Second-feet. 

436    ; 

13.0 

1,200 

448    , 

14.0 

1,370 

460 

15.0 

1,550 

488 

16.0 

1 ,  730 

516 

17.0 

1,910 

544 

18.0 

2,090 

572 

19.0 

2,270 

600 

20.0 

2,450 

670 

21.0 

2,640 

740 

'    22.0 

2,860 

810 

23.0 

3,170 

880 

24.0 

3,620 

955 

25.0 

4,220 

1,030 

Bating  table  for  Saline  River  near  Salina,  Kan*.,  from  June  10  to  November  30, 

1903. 


Gage 
beGrhl 


height. 


Feet. 
7.0 
7.1 
7.2 
7.3 
7.4 
7.5 
7.6 
7.7 
7.8 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

90 

7.9 

103 

8.0 

116 

8.2 

129 

8.4 

142 

8.6 

155 

8.8 

168 

9.0 

181 

9.5 

194 

10.0 

Discharge. 


Second-feet. 
207 
220 
248 
276 
304 
332 
360 
430 
500 


Gage 
height. 


Feet. 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 


I 


Discharge. 


Gage 
height. 


Discharge. 


Second-feet. 

Feet. 

Second-feet. 

640 

I    20.0 

2,000     ! 

780 

21.0 

2,180 

925 

22.0 

2, 360 

1 ,  075 

1     23.0 

2, 540 

1,225 

24.0 

2,720 

1,375 

,     25.0 

2,900 

1,525 

26.0 

3,090    ; 

1 ,  675 

27.0 

3,290 

1,830 

230 
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[RO.». 


Estimated  monthly  discharge  of  Saline  Hither  near  Salina,  Kans.^for  1W.I 

I  Drainage  area,  3,811  square  miles.] 


Month. 


January... 

February 

March 

April 

May  " 

June  & 

July 

August  ... 
September 
October  . . . 
November. 


Discharge  in  aecond-feet. 


Maximum. 


Minimum 


Total  in 
ao  re-feet. 


240 

180 

280 

140 

1,336 

210 

340 

220 

7,580 

910 

7,895 

835 

985 

332 

3,410 

458 

472 

207 

262 

168 

304 

168 

205 

207 

628 

271 

2,685 

2, 873 

533 

1,434 

322 

212 

223 


12,605 
11,496 
38,614 
16,126 
165,094 
170, 955 
32, 773 
88,178 
19,160 
13,035 
13,270 


Run-off. 


8eeond-feet 

per  square 

mile 


0.062 
.032 
.190 
.082 
.810 
.870 
.160 
.430 
.097 
.064 
.067 


Depth  in 
inches. 


o.o; 

.06 

.« 
.« 
.9 
.1 
.5 
.1 
.0 
.0 


a  May  2U,  <*i  and  HI  estimated. 


'» June  1,  2,  and  3  estimated. 


SMOKY   HILL  RIVER  AT  ELLSWORTH,   KANS. 

Tho  gaging  station,  established  April  17,  1895,  is  located  at  tl: 
highway  bridge  on  Douglass  avenue,  Ellsworth,  Kans.  The  gage 
an  inclined  ash  timber  spiked  to  a  post  driven  in  the  bed  of  the  rive 
and  bolted  to  an  iron  post  on  the  bridge  pier.  The  bench  mark  is 
nail  driven  into  the  base  of  a  large  box-elder  tree  near  the  southea.1 
corner  of  tho  bridge,  00  feet  from  the  gage,  and  its  elevation  is  13.( 
feet  above  the  zero  of  the  gage.  A  slope  gage  is  spiked  to  the  S 
Louis  and  San  Francisco  Railroad  bridge,  l\53C  feet  upstream,  and 
referred  to  the  same  datum.  The  channel  is  nearly  straight  above  ai 
below  the  gage,  and  the  bed  is  sandy  and  shifting.  The  observer 
Thomas  Coyne. 

The  observations  at  this  station  during  1903  have  been  made  und 
the  direction  of  \V.  (4.  Russell,  district  hydrographer. 


ott.]  KANSAS    BITER   DRAINAGE   BASIN.  231 

biacharge  meamrementt  of  Smoky  Hill  River  at  Ellsworth,  Kant.,  in  1903. 


D«t*. 

Hydrognpber. 

hsEEt. 

Discharge. 

Fat. 
1.60 
1.85 
fi.30 
4.00 
3.60 

Srcond-frrl. 

Jnne  4  . .  _ 

do 

do  

do 

2,813 

I,  (107 

Mtan  tlaily  gage  lu-ight,  in  feet,  of  Smoky  Hill  River  at  Ellsworth,  Kam.,for  1903. 


J«n.    Kh,  Mar.  Apr    May.  .Fun*.  .Inly.  Aim    BBpfc  <Vt.   Nov.    DK 


Oct. 

Nov. 

1 

1.30 

1.60 

1.30 

\.Ol 

1.S0 

1.T0 

1.30 

I.  SB 

I.MO 

LIB 

1.30 

1.1* 

1.30 

1.10 

IX 

1.4B 

L3D 

i.oo 

1  :n 

l.M 

l.i» 

1.4S 

l.» 

1.46 

l.li> 

1.40 

l  .1.-, 

1.40 
1.10 

I.uIj 

1.86 

i  .V. 

1.86 

1JK 

1.46 

1.86 
1.30 

1.10 

1.  :■•> 
l.» 

]    33 

van 

1     *i 

1.30 

I.MS 

1.30 

1   i*l 

1.30 

1  :•> 

l.BI 

!-:-«> 

i  H 

1.4S 

1.JS 

1.40 
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Rating  table  for  Smoky  Hill  River  at  Ellsworth,  Kans.,  from  January  1  to 

December  ,1  /,  1903. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet . 

i 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

! 
i 

Discharge. 

1 

Second -feet. 

Feet. 

1 
Second-feet.  1 

Fret. 

Second-Jert. 

0.  5 

5 

1.8 

131 

3.2 

657     j 

5.8 

2,434 

.0 

9 

1.9 

155 

3.4 

765     j 

6.0 

2,590 

.  i 

13 

1      2.0 

181 

3.6 

883     ; 

6.2 

2,748 

.8 

17 

'       2.1 

209 

3.8 

1,010 

6.4 

2,910 

.9 

i 

21 

2.2 

239 

;      4.0 

1,141 

6.6 

3,075 

|       1.0 

26 

i      2.3 

271 

i       4.2 

1,275     , 

6.8 

3,241 

!    1-1 

32 

O    A 

A/,    1 

305 

1      4.4 

1,410 

7.0 

3,410 

1.2 

40 

2.5 

342 

4.6 

1,549 

7.2 

3,580 

1.3 

50 

2.6 

381 

4.8 

1,690 

7.4 

3,750 

1.4 

62 

2.7 

422     , 

;     5.0 

1,834 

7.6 

3,920 

1.5 

76 

2.8 

465 

;    5.2 

1,980 

7.8 

4,090 

1.6 

92 

;      2.9 

510     ! 

1 

!      5. 4 

2,1C9 

8.0 

4,260 

1.7 

110 

I      3.0 

557     i 

i 
i 

5.6 

2.280 

Tangent  above  7  feet  gage  height.     Differences  above  this  point,  85  feet  per 
tenth,  3  per  cent  added  to  discharges  greater  than  8,510  (for  overflow). 

Estimated  monthly  discharge  of  Smoky  Hill  River  at  Ellstcorth,  Kans. ,  for  1MJ. 

[Drainage  area,  7.M0  square  inileH. ) 


Month. 


Discharge  in  sccond-feot. 


Maximum.     Minimum.        Mean. 


Run -off. 


Total  in 
acre- feet. 


i  Second-feet ,  r»  „«.%,  in 
per  iKJuare    ^Pfti" 
'       mile.        '    lnche8- 


January  . . 
February  . 

March  

April  . 

May 

June . . 

July    

August 
September 
October    . . 
November 
December  . 


The  year 


131 

50 

69 

4,243 

0.0086 

0.0099 

'             110 

50 

05 

3,010 

.0081 

.0084 

1.410 

02 

431 

20,501 

.  0540 

.  0620 

1 ,  834 

02 

1S2 

10.830 

.  0230 

.0260 

11,392 

510 

2.350 

144,805 

.3000 

.3400 

3.  750 

342 

937 

55, 755 

.1200 

.1300 

305 

110 

180 

1 1 , 008 

.  0230 

.0260 

2,708 

155 

735 

45,193 

.0920 

.1100 

143 

50 

81 

4,820 

.0100 

.0110 

92 

45 

58 

3.  566 

.  0073 

.0084 

120 

45 

70 

4.  105 

.0088 

.0098 

92 



30 
36 

41 

434  1 

1 

2,705 
317,321 

.  0055 
.  0550 

.0063 

11,392 

.7478 

«m.]  MERAMEC   RIVER   DRAINAGE   BASIff.  2S3 

BESCELLANEOUS    MEASUREMENTS    IN    THE    KANSAS    RIVER    DRAINAGE 

BASIN. 

Kansas  River  was  measured  by  W.  G.  Russell  at  Topeka,  Kans., 
on  August  19,  1903.  The  measurement  was  made  from  the  Melan 
-Arch  Bridge,  on  Kansas  avenue.  The  stream  had  a  discharge  of 
30,609  second-feet. 

MERAMTCC  RIVER  DRAINAGE  BASIN. 

Meramec  River  rises  in  Dent  County,  Mo.,  flows  northeast,  and 
enters  the  Mississippi  near  St.  Louis.     This  river  drains  a  rugged, 
Hilly,  and  comparatively  thinly  populated  country.     There  are,  how- 
ever, numerous  good  sites  for  dams,  and  the  United  States  Geological 
Survey  is  studying  the  river  in  connection  with  the  possible  water- 
power  developments  and  for  its  possible  use  as  a  future  water  supply 
for  the  city  of  St.  Louis. 

The  total  drainage  area  of  Meramec  River  is  3,619  square  miles; 
at  Eureka  it  is  3,497  square  miles.     The  drainage  area  above  Dry 
Fork  is  340  square  miles,  while  that  of  Dry  Fork  is  360  square  miles. 
The  following  stations  have  been  maintained  in  Meramec  River 
drainage  basin  during  1903: 

Meramec  River  near  Meramec,  Mo. 

Meramec  Spring  near  Meramec,  Mo. 

Meramec  River  (Station  No.  1 )  at  Fen  ton,  Mo. 

Meramec  River  (Station  No.  2)  below  Fenton,  Mo. 

Meramec  River  near  Enreka,  Mo. 

Meramec  River  (Dry  Fork)  near  St.  James,  Mo. 

MERAMEC   RIVER  NEAR  MERAMEC,  MO. 

This  station  was  established  February  28, 1903,  by  I.  W.  McConnell. 
It  is  located  about  600  feet  below  the  mouth  of  the  Spring  branch 
and  about  1  mile  from  the  post- road  between  Meramec,  Mo.,  and  St. 
James,  Mo.     The  nearest  railroad  station  is  St.  James,  Mo.,  7  miles 
northwest  of  the  station.     The  gage  is  a  2  by  3  inch  pine  stick,  10  feet 
long,  graduated  to  feet  and  tenths  by  means  of  brass-headed  nails. 
The  gage  is  driven  into  the  bed  of  the  river  and  is  nailed  at  the  top 
to  a  leaning  tree.     The  gage  is  read  once  each  day  by  C.  C.  Small- 
wood.     The  equipment  by  means  of  which  discharge  measurements 
are  made  consists  of  a  cable,  boat,  and  tagged  wire.     The  initial  point 
for  soundings  has  been  taken  as  the  tree  to  which  the  cable  is  attached 
on  the  left  bank.     The  channel  is  straight  for  about  300  feet  above 
the  station  and  for  2,000  feet  below.     The  current  velocity  is  suffi- 
cient for  accurate  measurement  except  at  low  stages,  when  it  becomes 
sluggish.     Both  banks  are  low,  and  at  high  water  the  river  spreads 
over  wide  flats.     The  bed  of  the  stream  is  of  cemented  gravel  and  is 
not  liable  to  shift.     The  bench  mark  is  a  point  on  a  bowlder  on  the 
left  bank  at  the  foot  of  the  cliff  near  the  mouth  of  the  Spring  branch. 
Its  elevation  is  10.44  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  xxxvdet 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Discharge  meaturements  of  Meramec  River  near  Meramec,  Mo.. 


Hydrogropher. 


height. 


March 38 ____ I.  W.  McConnell . 

March  10 do 

April  24 I do 

May  38 _ _ .  _ |  F.  W.  Raima 

June  37 ' do 

July  30 ' do  __ __. 

Aufrust  37 do 

September  23 do 

October20 ' do 

November  31'        I do 

December  80  .       . . do 


9.45 

2.50 
2.00 
2.40 
2.53 


Mean  daily  gage  height,  in  feet,  of  Meramec  River  near  Meramee,  Mo.,  for  I-'- 


Mur  I  Apr. '  M*y Juno.  July. 

.  4.00  3.40  110.  *.40  £.90 
.  l.itt  :l.4o|  8,00  |  7.20  2,§0 
.    1.9)    H.40  |  3.0(1    41.1(1  !  2.H0 

i.«i   a.ai   a. an  [  s.«o  '  s.m 
.   m.:h  i  ».s.t  ■  g.iai 


Ans.:  Sept.!  Oot, 
E.m  j  s.an  '2.4U 

7.S0  13.BII  '  B.B0  !  2.50 


3.50     3.50 

S.JO  *.(«  !  8,40 '*..«' : 

I  u.a> .  :t.«i ;  n.t»  2.;u  ,  a.oo    j.so  ' . 

,  3.ai|s.iii ;  4.w  '  a.:n   a.«i ,  2.50  j . 

j  3.411     3.10  j  4.7(1  3.71)    S.00  ■  ISO 

I  H.a> '  stun ,  4.ou  s.eo;  s.«i :  t.m  ' ; 

j  3,:«l  !  .1.1111  J  4.511  a.flO  J  1W  j  2.70  !  : 

I  3.30     3,110  .  4. Ml  a.UO  1  3.20  ;  2.80  1  : 


1  3.111 ,  3.1m    2.50  \  * 


2.  so 
2.(10 

3. 

a  40 

3. 

g.HO 

St, 

2.  SO 
S.M1 

i 

8.0(1 

2. VI 

3. 

3.511 

3. 

2.01 

3. 

3.  so 

3. 

2.50 

2. 

a.  40 

3 

2. 40 

2 

3.40 

2. 

3.40 

3. 

3.40 

2. 

^OTT.] 
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^    Rating  table  for  Meramec  River  near  Meramec,  Mo. ,  from  March  1  to  December 

31,  1903. 


i< 


A '  d***"^- 


Gage 
height 


i  Second-feet. 

,  103 
j  134 
165 
197 
229 
262 
295 
329 
364 


1 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

777 

5.0 

823 

5.1 

870 

5.2 

918 

5. 3 

.    967 

5.4 

1,017 

5.5 

1,068 

1,120 

1,173 

, 

Discharge. 

Second-feet. 
1,227 
1,282 
1,338 
1 ,  395 
1,452 
1,510 


Tangent  above  5.50  feet  gage  height.     Differences  above  this  point,  60  per  tenth, 
^able  is  approximate  above  5.30. 

Estimated  monthly  discharge  of  Meramec  River  near  Meramec,  Mo.,  for  190,3. 


Month. 


March  ... 

♦April 

May 

June 

Jnly 

August  .. 
September 
October  . . . 
November 
December 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

Mean. 

3, 790 

478 

1,197 

1,870 

364 

660 

3,830 

262 

573 

3,250 

262 

819 

295 

165 

198 

2, 590 

165 

358 

478 

134 

190 

1,570 

134 

300 

165 

134 

142 

262 

134 

153 

Total  in 
acre-feet. 


73, 601 
39, 273 
35, 232 

48, 734 
12,175 
22,013 
11,306 
18,446 
8, 450 
9,408 


MERAMEC   SPRING    NEAR   MERAMEC,  MO. 

This  station  was  established  February  28,  1003,  by  I.  W.  McCon- 
nell.     It  is  located  on  the  Spring  branch  500  feet  from  the  spring,  at  a 
footbridge.     This  point  is  about  1  mile  from  the  mouth  of  the  Spring 
branch  and  2  miles  above  the  mouth  of  Dry  Fork.     The  gage  is  a  2 
by  3  inch  pine  rod  10  feet  long.     It  is  read  once  each  day  by  C.  C. 
Smallwood.     Discharge  measurements  are  made  from  the  footbridge. 
The  initial  point  for  soundings  is  at  the  tree  at  the  end  of  the  foot- 
bridge on  the  right  bank.     The  channel  is  straight  for  50  feet  above 
and  for  500  feet  below  the  station.     Both  banks  are  of  cAay  aivOi  gravfe\ 
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[so* 


and  are  about  b*  feet  high.  They  will  overflow  only  at  unusual  flocx 
stages.  The  bed  of  the  stream  is  composed  of  gravel  with  some  bow] 
ders  and  is  clean.  The  water  is  very  swift,  making  accurate  gag 
readings  very  difficult.  The  bench  mark  is  located  on  the  left  come 
stone  of  the  breast  wheel  of  the  tail  race  just  below  the  old  breas 
wheel  and  is  designated  by  a  cross  on  the  top  surface  of  the  stone 
Its  elevation  above  the  zero  of  the  gage  is  4.68  feet. 

The  observations  at  this  station  during  1903  have  been  made  unde 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 


Discharge  measurements  of  Meramee  Spring  near  Meramee,  Mo.,  in  11*03. 


Date. 


Hydrographer. 


February  28 

March  10 j do 

March  27 do 


I.  W.  McConnell 


April  24 

May  26 

June  27 

July  21 

August  27  - 

September  22 

October  20  . . .do 

November  29 _ .    . do 

December  30 .do 


...do 

F.  W.  Hanna 

....do 

....do 

..  .do 

....do. 


Gage 
height. 


Feet. 

Secondftt 

1.30 

88 

1.85 

46 

1.00 

21 

.90 

%A 

.90 

.80 

« 

.50 

1! 

.40 

1 

.40 

1 

.39 

1 

.275 

I 


Discharge 


Mean  daily  gage  height,  in  feet,  of  Meramee  Spiking  near  Meramee.  Mo.. 

for  19D3. 


1. 


3. 


0. 


H. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
10. 
17. 


Day. 


Mar.   Apr.   May.  Juno.  July.  Aug. 


1.40 

0.90 

0.70 

3. 10 

0.  70 

1.30 

.90 

.70 

2.80 

.70 

1.10 

.90 

.70 

2. 00 

.70 

l.  HO 

.90 

.70 

2.50 

.70 

2.10 

.80 

.70 

2.20 

.70 

2. 10 

.HO 

.80 

2.00 

.70 

2.40 

.80 

.80 

1.90  . 

.70 

2.00 

.80 

.80 

l.UO 

.00 

2.40 

.90 

.80 

1.40  1 

.00 

2.10 

.90 

.70 

1.30  ' 

.00 

2.00 

.90 

.70 

1.20  1 

.50 

1.80 

.90 

.70 

1.20  ' 

1 

.50 

1.60 

1.50 

.70 

1.10 ! 

.50 

1.40 

1.50 

.90 

1.10 

.50 

1.30 

1.40 

.90 

1.10 

.50 

1.20 

1.20 

.90 

.90  1 

.50 

1.10  1 

1.10 

1.10  , 

.90  1 

.50 

0.50 

2.00 

1.40 

1.00 

.90 

.80 

.70 

.70 

1.00 

.90 

.90 

.70 

.70 

.70 

.00 

.B0 

.00 


Sept. 

Oct. 
0.40 

Nov. 

0.40 

0.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.50 

.40 

.40 

.50 

.40 

.40 

1.00 

.40 

.40 

1.20 

.40 

.40 

1.00 

.30 

.50 

.80 

.30 

.50 

.70 

.30 

.50 

.60 

.30 

.40 

.50 

.30 

.00 

.60 

.30 

.50 

.60 

.30 

.50 

.60 

.30 

.00 

.  60 

.30 

r.J  MERAMEC    RIVER   DRAINAGE    BASIN. 

Mean  daily  gage  height,  in  feet,  of  Meramec  Spring,  etc. — Continued. 


r.  Apr.    M»j.  Juno 


'.  A"g.  Sept.  Oct. 


Nov, 

Deo. 

<1.M) 

U.80 

.an 

.ft) 

.an 

.ft) 

m 

.SO 

.*) 

.80 

.an 

.80 

.» 

.ft) 

.in 

.40 

.ao 

.40 

an 

.40 

.*> 

.40 

.no 

.SB 

-BU 

.85 

iad'nj/  faille  /or  Meramec  Spring  near  Meramee,  Mo.,  fro 
December  .f  J,  iSO.?. 


as. 

DlKh*rge. 

Quae 
height. 

Discharge. 

Gage 
height. 

Discharge. 

height 

Discharge. 

Fttt. 

Utema-fttt. 

f«(. 

Srcmd/rtl. 

ftrt. 

Xrrond-feet. 

Frrt. 

Second-/.*) 

0.3 

94 

1.1 

305 

1.9 

608 

2.7 

912 

.4 

112 

1.2 

342 

2.0 

646 

2.8 

950 

.5 

133 

1.3 

380 

2.1 

684 

2.9 

988 

.« 

156 

1.4 

418 

2.2 

722 

3.0 

1,026 

.7 

180 

1.5 

450 

2.3 

760 

3.1 

1,064 

.8 

206 

1.6 

494 

2.4 

798 

3.2 

1,102 

.9 

237 

1.7 

532 

2.5 

830 

1.0 

m 

1.8 

570 

2.6 

874 

Ettimated  monthly  discharge  of  Meramec  Jiin 


r  Meramee,  Mo.,  fur 


ril 

IT 

It 

gust  __. 
itember 

rember. 


mum. 

Minimum. 

456 

206 

,10'> 

180 

,064 

180 

180 

133 

046 

112 

1M 

113 

:t42 

112 

112 

94 

112 

94 

38,407 

15,047 
16,171 


8, 854 
5,891 
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MERAMEC  RIVER  (STATION  NO.  1)   AT  FENTON,  MO. 

• 

This  station  was  established  April  18,  1903,  by  M.  O.  Leighton, 
assisted  by  T.  W.  McConnell.  The  station  is  located  on  the  wagon 
bridge  crossing  the  river  on  the  road  leading  from  Fenton  to  St  Louis. 
A  chain  gage  was  located  on  the  wagon  bridge,  and  discharge  meas- 
urements were  made  from  this  bridge.  The  gage  was  read  twice  each 
day  by  J.  F.  Stahlhuth.  The  station  was  discontinued  August  25, 
1003,  on  account  of  backwater  from  Mississippi  River,  and  a  sta- 
tion was  established  at  Eureka,  Mo.,  12  miles  up  the  river,  to  take  the 
place  of  the  Fenton  stations.  At  the  Fenton  wagon  bridge  the  channel 
is  straight  for  100  feet  above  and  2,000  feet  below  the  station.  The 
right  bank  will  not  overflow;  the  left  bank  overflows  at  extreme  high 
water.  The  bed  of  the  stream  is  of  rock  and  gravel  and  is  probably 
permanent.  The  bench  mark  is  the  top  surface  of  the  pier  on  the 
downstream  side.     Its  elevation  is  33.30  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Meramec  River  at  station  No.  i,  near  Fenton,  Mo., 

in  1003. 


Date. 


Hydrographer. 


I.  W.  McConnell 
....do 


April  18 

May  9 

June  23 I  F.  W.  Hanna 

Jnlv27 -! do 


Mean  daily  yage  height,  in  feet,  of  Meramec  River  at  station  No.  2,  at  Fenton • 

Mo. ,  for  J  003. 


Da  v. 


Apr. 


1 

29.  70 

',» 

29.  «0 

3 

29.50 

* 

29.  40 

5 

29.30 

*> 

20.20 

J 

29.20 

8 

a».  at) 

9 

29. 30 

10 

29.20 

11 

20.20 

12 ; 

21).  20 

13 : 

20.20 

14 I... 

20. 40 

15 

25*.  90 

May.  '  Juno. 


31.40 

34.  15 
3U.40 

37.  «5 

3ii.  (ft 

3C.7o 

37.65 

35.  05 

38.  35 

39.35 
38. 70 
38. 00 
38. 10 
3ft.  70 
3tf.  20 
5*4.95 


July.  |  Aug. 


Dav 


24.10 
Si  00 
23. 50 
23.20 
23. 10 
23. 10 
23.00 
22.90 
22.80 
22.80 
22.80 
22.90 
23. 10 
23.01) 
23.30 
20.20 


~t\  i. 


22.40 
22.40 
22.40 

22.  05 
24. 50 

23.  70 
23.30 
23.25 
23. 10 
23. 10 
23.00 
23.  20 
23.10 
23.00 
23. 90 
24.00 


17 

18 

19...  . 

20 

21 

22 

23 

24 


4>"» 


20 


27 


28. 
29.. 
30. 
31. 


Apr. 


May. 


;  3o. 

'  30. 


« "33.05 
33.00 
32.  tiO 
32.50 
32.80 
32.30 
30. 70 
31.00 
30. 40 
:*>.  25 
30. 15 
30.00 


,  30. 
I  30. 

1  30. 

i 

!  30. 
1  30. 
[  :». 
|  30. 
:<tf7. 


27. 

i 

•  27. 


27 


28, 


70 

4 
71 


7? 


7r- 


June.   July. 


33. 75 
31.70 

a).  88 

29.75 
28.40 
28.50 
27.75 
27.40 
27.05 
20.70 
20.  10 
24.90 
24.30 
24. 10 


24.10 

24.00 

24.00 

24.70 

23.00 

22.90 

22.80 

22.80 

22.90 

'  23.20 

,  23.40 

i  22.90 

J  22.00 

22.50 

22.40 


An?. 

2&9t 
2&# 
33. 3t 
23.  It 
23.  Id 
2i.« 


«18.4  added  to  gage  height*  from  April  19  to  May  23,  inclusive,  to  agree  with  a  new  gage  set 
May  22. 

*> All  readings  from  May  26  to  June  27,  inclusive,  are  affected  by  backwater  from  Mississippi 
River. 
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MERAMEC  RIVER  AT  STATION  NO.  2,   BELOW  FENTON,  MO. 

This  station  was  established  May  10,  1003,  by  I.  W.  McDonnell. 
Phe  station  is  located  about  1,200  feet  downstream  from  the  wagon 
Midge.  The  gage  is  a  vertical  2  by  4  inch  rod  16  feet  long,  fastened 
o  a  leaning  birch  tree  on  the  left  bank.  The  gage  was  read  twice 
iach  day  by  J.  F.  Stahlhuth.  Discharge  measurements  were  made 
>y  means  of  a  boat  and  tag  wire.  The  initial  point  for  soundings 
ras  taken  at  a  large  soft-maple  tree  50  feet  west  of  the  gage,  on  the 
eft  bank.  The  bench  mark  is  located  on  this  tree,  and  is  a  notch 
tear  the  foot  of  the  tree  at  an  elevation  of  14.'30  feet  above  the  zero 
tf  the  gage.  The  channel  is  straight  for  1,300  feet  above  and  2,000 
eet  below  the  station.  The  current  is  swift.  The  right  bank  is  high 
ind  rocky  and  never  overflows.  The  left  bank  is  low  and  of  alluvial 
soil,  and  overflows  only  at  flood  stage.  The  bed  of  the  stream  is  of 
•ock  and  gravel  and  is  probably  permanent.  The  station  was  discon- 
tinued in  August,  1903,  on  account  of  the  gage  heights  being  affected 
by  back  water  from  the  Mississippi.  The  station  was  replaced  by  the 
station  at  Eureka,  12  miles  upstream. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  I.  W.  McConnell 
at  this  station  in  1903: 

May  10:  Gage  height,  6.50  feet:  discharge,  1 ,537  second-feet. 


Mean  daily  gage  height,  in  feet,  of  Meramec  River  at  Station  No.  2,  l>clow  Fniton, 

Mo.,  for  MM. 


Day. 

Hay. 

June. 

July. 

7.15 
6.95 
6.60 
6.85 
6.20 
6.20 
6.10 
6.00 
5.90 
5.90 
5.80 
6.00 
5.80 
6.20 
6.50 

9.:* 

Aug. 

5.50 
5.50 
5.50 
6.10 
7.50  ! 
6.75 
6.40 
6.35  ' 
6. 10 
6.10 
6. 10  ' 
6.30 
6.10 
6.00  ! 
6.00 
7.00  ' 

1            Day- 

May. 

8.30 
8.01) 

8.:*) 

8.35 

8.20 

7.05 

7.60 

7.40 

7. 45 

9.(10 

11.05 

10. 45 

10. 15 

10.40 

11.10 

Juno. 

16.35 
13.80 
12. 90 
12.£r> 
11.00 
1 1 .  45 

...» 

11.80 
10. 45 
10. 15 
9.(50 
8.50 
7. 95 
7.80 

• 

July. 

7.80  " 

7.20 

7.10 

6. 40 

6.20 

6.00 

5.90 

5. 90 

6.00 

6.40 

6.50 

6.00 

5.80 

5.70 

5. 50 

Auk. 

1 

14.15 
16.75 
19.00 
20.15 
19.25 
19.30 
20.25 
20.65 
20.95 
21.20 
21.30 
21.20 
20.70 
20.00 
18.  HO 
17.55 

17 

!18      . 

6  90 

t....                  1 

6. 70 

3 | 

19    .  . 

6.30 

« '  

1  20. 

6.10 

5 1 

21 

6.10 

6...                     1 

22 

5. 90 

:..               1 

23 

«....                       i 

24 

25 

1  26 

9... 

10.. 

6.50 
6.50 
6.50 
6.50 
6.65 
7.20 
8.05 

U... 
12 

27 

28 

20 

».. 

u... 

3D 

31 

15 

is.. 
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MERAMEG  RIVER  NEAR  EUREKA,    MO. 

This  station  was  established  August  26,  1903,  by  F.  W.  Hanna.  ft 
is  located  at  the  highway  bridge  on  the  road  between  Crescent,  Mo., 
and  Eureka,  Mo.,  about  1£  miles  from  Eureka,  2  miles  below  th« 
mouth  of  Big  River,  and  2  miles  above  the  'Frisco  Railroad  bridge 
The  standard  boxed  chain  gage  is  attached  to  the  floor  of  the  bridge 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  i 
42.46  feet.  The  gage  is  read  once  each  day  by  Rhoda  Hilderbran 
Discharge  measurements  are  made  from  the  bridge  to  which  the  gag 
is  attached.  This  is  a  two-span  Pratt  truss  highway  bridge,  with 
length  between  abutments  of  450  feet,  l^he  initial  point  for  sount 
ings  is  the  inner  face  of  the  right  abutment,  on  the  upstream  swl< 
The  channel  is  straight  for  about  250  feet  above  and  1,000  feet  belo 
the  station.  The  current  is  never  sluggish.  The  right  bank  is  hig 
and  rocky  and  not  subject  to  overflow.  It  is  wooded  above  the  higl 
water  line.  The  left  bank  is  somewhat  lower  and  is  composed  of  alii 
vial  soil,  and  it  also  is  wooded  above  the  high-water  line.  The  bed  i 
the  stream  is  composed  of  coarse  gravel  and  stones.  There  is  bi 
one  channel,  broken  by  the  center  pier  of  the  bridge.  Bench  mai 
No.  1  is  a  notch  cut  into  the  high  rock  cliff  just  below  the  bridg 
It  is  marked  by  a  painted  cross  and  the  letters  "IT.  S.  G.  S."  1 
elevation  is  38.20  feet  above  gage  datum.  Bench  mark  No.  2  is  ar 
mark  on  the  top  of  the  downstream  guard  rail,  just  above  the  ga 
box.  Its  elevation  is  42.50  feet  above  gage  datum.  Bench  ma 
No.  3  is  a  painted  cross,  surrounded  by  the  letters  "IT.  S.  G.  S.,v 
the  lower  wing  of  the  left  abutment.  Its  elevation  is  30.29  feet  abo 
gage  datum. 

The  observations  at  this  station  during  1003  have  been  made  un<: 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Meramec  River  near  Eureka,  Ma.,  in  J90.1. 


Dat<\  HydrotfruphiT. 


August  26 .         F.  W.  Haniui 

September  21 . do 

October  19  . do 

November  80 do 

December  31  . ' do 


Gajje 
height. 

Discliar! 

Fevt. 

Srcontl-f 

3.00 

1 

3.90 

1.: 

3.40 

l.t 

2,80 

i 
i 

3. 35 

i 
i 
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Mean  daily  gage  height,  in  feet,  of  Meramee  River  near  Eureka,  Mo.,  for  1903. 


my, 

An*. 

Mat, 

Oct. 

■„. 

Dn. 

D.T. 

Auk.  Hept 

Oct. 

Not. 

Dec. 

, 

8.10 

in 
tap 

*.» 
*.» 
t» 

*.* 

*.» 

6-80 

4.M 
6.80 
T.« 
t» 

*.» 

:.'  '.■> 
:.'  :■! 

too 

8.10 
AID 
S.0D 

&on 

3.00 
8.00 

t.to 

1,00 

a.  so 

i.sO 

£00 

2.W 

1.80 

8.70 
8.70 

a.  to 

3.70 

a.  oo 

8.00 

I.  so 
a.  so 

a.  so 
a.  bo 
a.  to 
a.  so 

a.  oo 

■i  i.i 
a.  to 

17 

A.  10 
(80 

8.80 
8.50 
B.40 
8.30 

a» 

3.80 

8.10 
8.00 

8.  on 

8,00 
8.W 

in 

1M 

a.  to 

i.ao 

*.*> 
a.so 
&» 

iso 

8.90 

i.*o 

180 

a.  to 
i.T0 
8.70 

It) 

180 

■■-.i 

M 

100 

au 

4  00 
8  TO 

a« 

.!:>. 
n  U 

a  on 

a-M 

ETS 

8.70 

n 

a.  so 

Zl 

170 

85 

a.  to 

1   ., 
1*0 
8.  TO 
:.  n 

8,80 

JL10 

no 

SB 

8.00 

31 

a.  oo 

3.80  |  a.  so 

ai 

8  80 

iafing  fnWe  for  Meramee  River  n 


ar  Eureka,  Mo.,  fro 
SI,  1903. 


■■  August  Si!  to  December 


|  |Gg£u  !  DiKbnrBe. 


Dtach*r«e'  |  hrig£t.  ;  Dt«'lu",««'    b^glft.  I  Di«fc«-B«. 


2,806 

7.4 

7.0 

3,709 
3.8.r>3 

2,440 

7.M 

3,997 

8,31.1 

8.0 

4,141 

2.T.84 

8.2 

4,286 

2, 653 

8.4 

4,483 

8,733 

8.0 

4.378 
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Estimated  monthly  discharge  of  Mertmwc  River  near  Eureka,  Mo.,  for  />'.'. 


Month. 


Discharge  in  second-feet. 


Maximum,  i  Minimum.  '      Mean. 


Total  in 
acre-f«t. 


August  36-511 
Septemt>er  - . 

October  

November  . . 
December  . . . 


1,163 

3,446 

4,359 

833 

1,096 


637 
507 
573 
507 
377 


943 

1,057 

1,228 

624 

C10 


11.23 
61*96 
75,  m 
37.131 
33,203 


MERAMEC   RIVER   (DRY  FORK)  NEAR  ST.  JAMES,  MO. 

This  station  was  established  March  28,  1903,  by  I.  W.  McConnell, 
and  was  discontinued  May  31,  inasmuch  as  the  gage  was  washed  out 
and  the  flow  of  the  stream  at  ordinary  stages  was  less  than  50  second- 
feet.  As  it  lias  no  power  possibilities  and  as  the  discharge  is  meas- 
ured at  Eureka  station,  it  was  considered  best  to  discontinue  the 
observations  at  this  point. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  K.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Meramec  River  (Dry  Fork)  near  St.  James,  Mo.,  to 

r.m. 


I);it< 


Hydrographer. 


April  25 
Mav  25. 


I.  W.  McConnell 
F.  W.  Haima 


Discharge 


Scr,>ntl-f'< 


4 
4 


Mean  daily  gage  height,  in  feet,  of  Meramee  Rirer  (/>/*//  Fork)  near  St.  JaW* 

Mo.,  for  V.Hrt% 


Day 


Apr.   May.  Juno. 


Daw 


Apr.    May.  Juno. 


Dav 


Apr. '  May.  J"*1 


1   . 

**  _  _  . 

3 
4 

m 

.».  . 
0__ 


8. 

10. 
11. 


1.40 

1.30 

1.40 
1.50 
1.40 

1.30 
1.30 
l.so 

1 .  50 
1.70 
1.70 


1.20 


~t\  I 


1.20  '.. 
1.20  '. 
1.30  i.. 
1.20  |. 
1.80  '. 
1.00  '. 
1.50  '. 

1.30  !.. 

1.20  '.. 
1.20  ... 


12.... 
13.... 
14... 
15.... 
16... 
17.... 
18.... 
19... 
20... 
21... 
22.  . 


1.00 
7.00 
5.(10  ! 

3.00  ; 

1.00  ; 
1.00 
1.40  ! 
1.70  | 
2.40  i 
1.80  ! 
1.60  ! 


1.30 
1.30 

1 .  «5T» 

1.50 

1.30 

5.00 
tt.  40 
2.00 
1.70 
1.60 
1.70 


UK) 
1.50 

1.:*) 

5. 00 
3.40 


i 

i'  24. 
I1 
,    25. 

20. 


,y7 


1 .  50 
1.40 
1.40 

l.  :*) 

1.30 


1.00 
1.00 
1.00 
1.80 
1.40 


28. 
21). 

an. 

31. 


1.30  j  1.30 

1.30    2.io 

1.30  '  1.80 
10.00 
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ARKANSAS   RIVER   DRAINAGE   BASIN. 

Arkansas  River  rises  in  the  central  part  of  Colorado,  flows  sonth 
•  about  70  miles,  then  east  for  50  miles,  increased  by  many  small 
mntain  streams.  At  Canyon,  Colo.,  it  emerges  from  the  Rocky 
mntain  front  and  takes  a  general  easterly  direction  across  the  great 
lins  of  Colorado,  where  most  of  the  water  is  diverted  for  irrigation, 
flows  east  across  Kansas  to  the  center  of  the  State,  thence  south- 
st  through  Indian  Territory  and  Arkansas  into  Mississippi  River 
out  25  miles  north  of  Greenville,  Miss.  Throughout  the  mountain- 
is  area  above  Canyon  the  discharge  increases,  but  as  soon  as  the  river 
lerges  onto  the  Great  Plains  the  water  is  gradually  diverted  by  lines 
canals,  so  that  by  the  time  the  Kansas  line  is  reached  the  river  is 
ually  dry  during  the  summer.  Among  its  tributaries,  Neosho 
ailed  the  Grand  in  Indian  Territory)  and  Verdigris  rivers  drain 
utheastern  Kansas  and  flow  south  in  nearly  parallel  courses,  joining 
e  Arkansas  about  3  miles  apart,  west  of  Talequah,  Ind.  T.  Walnut 
iver  is  a  small  tributary  from  the  north,  flowing  into  the  Arkansas 
Arkansas  City,  Kans.  The  North  Fork  of  Canadian  River  rises  in 
e  northeastern  part  of  New  Mexico  and  flows  east  through  Oklahoma 
id  Indian  Territory  into  Canadian  River  about  40  miles  above  its 
outh.  The  following  is  a  list  of  the  stations  in  the  Arkansas  River 
"ainage  basin : 

Canadian  River  (North  Fork)  near  Elreno,  Okla. 

Canadian  River  (North  Fork)  near  Woodward,  Okla. 

Cimarron  River  near  Waynoka,  Okla. 

Cimarron  River  near  Arkalon,  Kans. 

Mora  River  at  Weber,  N.  Mex. 

Mora  River  at  La  Cneva,  N.  Mex. 

Sapello  River  at  Los  Alamos,  N.  Mex. 

Sapello  River  at  Sapello,  N.  Mex. 

Mill  tailrace  at  Sapello,  N.  Mex. 

Manuelitos  River  at  Sapello,  N.  Mex. 

Gallinas  River  at  Hot  Springs,  near  Las  Vegas,  N.  Mex. 

Neosho  River  near  Iola,  Kans. 

Grand  River  near  Fort  Gibson,  Ind.  T. 

Verdigris  River  near  Liberty,  Kans. 

Verdigris  River  near  Catoosa,  Ind.  T. 

Walnut  River  near  Arkansas  City,  Kans. 

Arkansas  River  near  Arkansas  City,  Kans. 

Arkansas  River  at  Hutchinson,  Kans. 

Arkansas  River  at  Dodge,  Kans. 

Arkansas  River  near  Syracuse,  Kans. 

Arkansas  River  near  Coolidge,  Kans. 

Arkansas  River  near  Granada,  Colo. 

Arkansas  River  near  Prowers,  Colo. 

Arkansas  River  at  La  Junta,  Colo. 

Arkansas  River  near  Rocky  Ford.  Colo. 

Arkansas  River  near  Nepesta,  Colo. 


244  HTREAM   MEASUREMENTS   IN   1903,   PART    HI.  [su. 

Oxford  Farmers'  canal  near  Nepeeta,  Colo. 
Arkansas  River  at  Pueblo,  Colo. 
Arkansas  River  near  Canyon,  Colo. 
Arkansas  River  at  Salida,  Colo. 

CANADIAN   RIVER    (NORTH   FORK)    NEAR   ELRENO,  OKLA. 

This  Btfttion  was  established  October  27,  1902,  by  W.  G.  Rus 
and  is  located  at  the  highway  bridge,  2  miles  north  of  Elreno,  01 
The  gage  is  of  the  usual  wire  type,  with  a  scaleboard  graduated 
feet  and  tenths  and  nailed  to  the  railing  of  the  bridge.  The  dista 
from  the  end  of  the  weight  to  the  marker  is  17.06  feet.  The  be) 
mark  is  the  top  of  a  steel  cylinder  on  the  north  side  of  the  brid 
Its  elevation  is  11.3  feet  above  the  zero  of  the  gage.  The  initial  pi 
for  soundings  is  on  the  right  bank.  The  channel  both  above  i 
below  the  station  is  straight  for  about  200  feet  and  has  a  width  o: 
feet.  The  right  bank  is  high,  and  the  left  bank  is  low.  Both  ba: 
are  liable  to  overflow.  The  bed  of  the  stream  is  sandy  and  so  mew 
shifting.  The  observer  is  Kenneth  A.  Killion,  who  reads  the  g 
once  daily.  The  gage  was  destroyed  July  6,  1903,  but  was  reest 
lished  July  10. 

The  observations  at  this  station  during  1903  have  been  made  un 
the  direction  of  G.  II.  Matthes,  district  engineer. 


Diiu'Jiaiyi: 


wt*  »f  North  Fork  of  Canadian  Rivrr  at  Elreno,  Okhi. 


AllgUMt   I  I 

Soptwiiher  ; 

OctlllMT  311 

NiivfinlNir  S 


L.  M.  Holt  ...  . 
A.  C  Redman 
Ferd.  Bouxtedt 

E.  R.  Kerhy. 
,_.   do 


h  night. 


Mnr.'Ajir.  May.  Jim....  July.'  Aug.  ;S,.|,t. 


S.lHl  3Ji  :<.!<•  n.fil  5 
2.K)  I  3.  SO  I  :i..jn  :  a.  HI)  4 
t.l/a  '  H.ai'3..j(J  ■  :V.t>     4 

v.uo  I  s.io  I  s.m  i  s.m   t 

S.WI  '  3.30  j  3.40  I  3.S0     4 

S.ftO  |  H. 30  !  3.4(1  !  4.41)  !  4. 

«  Oage  destroyed. 
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1.40 
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Mean  daily  gage  height,  in  feet,  of  North  Fork  of  Canadian  River,  etc.— Continued. 
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CANADIAN  RIVER   (NORTH  FORK)   NEAR  WOODWARD,  (MELA. 

This  station  was  established  September  13,  11)03,  by  W.  G.  Russell. 
It  is  located  7  miles  east  of  Woodward,  at  the  railroad  bridge.  The 
gage  is  painted  on  the  west  face  of  the  second  pier  from  the  west  end 
of  the  bridge.  It  reads  from  zero  to  7  feet.  The  observer  is  John  E. 
Catkins,  the  section  foreman.  Discharge  measurements  are  made 
from  the  six-span  railroad  bridge,  which  has  a  total  length  between 
abutments  of  360  feet.  The  initial  point  for  soundings  is  the  west  end 
of  the  bridge.  The  channel  is  straight  for  200  feet  above  and  below 
the  station. .  The  right  bank  is  high  and  not  liable  to  overflow.  The 
left  bank  is  low  and  liable  to  overflow,  with  scattering  trees  along  the 
bank.  The  bed  of  the  stream  is  sandy  and  shifting.  There  is  one 
channel,  broken  by  two  piers  at  low  water  and  five  piers  at  high  water. 
The  bench  mark  is  the  bottom  o'f  the  coping  stone  of  the  pier  at  the 
top  of  the  gage.     Its  elevation  is  7  feet  above  the  jsero  of  the  gage. 

The  observations  at  this  station  during  1303  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographcr. 
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Mean  daily  gage  height .  in  feet,  of  Worth  Fork  of Canadian  River near  Wtxuhcn''':. 
Okla. ,  for  JSOS. 
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CIMARRON   RIVKK   NEAR   WAYNOKA,  OKLA. 

This  station  was  established  September  11,  1903,  by  W.  G.  Russell. 
Jt  is  located  at  the  railway  bridge  2  A  miles  southwest  of  Waynoka. 
The  gage  is  a  1  by  4  inch  pine  board  1 :!  feet  long,  spiked  to  the  east 
side  of  the  eighth  pile  bent  from  the  east  end  of  the  bridge.  The 
observer  is  M.  .(.  Sunden,  the  section  foreman.  Discharge  measure- 
ments are  made  from  the  railway  bridge,  which  is  supported  ou  piles 
and  has  a  total  span  of  2,158  feet.  The  initial  point  for  soundings  is 
the  east  end  of  the  bridge.  The  channel  is  straight  for  1,000  feel 
above  and  below  the  station.  Both  banks  are  liable  to  overflow  at 
very  high  water.  At  low  water  there  are  several  channels.  At  high 
witter  there  is  one  channel,  broken  by  the  bridge  supports.  The 
bench  mark  is  the  top  of  the  cup  of  the  bench  to  which  the  gage  ^ 
spiked.     Its  elevation  is  lO.ftlt  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  liMKJhavc  been  made  under 
the  direction  of  \V.  <4.  Russell,  district  hydrographer. 
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CIMAHRON   RIVER  NEAR  ARKALON,    KAN8. 

This  station  was  established  August  15, 1903,  by  W.  G.  Russell.  It 
is  located  about  a  half  mile  north  of  Arkalon,  Kans.,  at  the  bridge 
of  the  Chicago,  Rock  Island  and  Pacific  Railway.  The  gage  is  a 
l  by  i  inch  pine  Umber,  12  feet  long,  graduated  to  feet  and  tenths 
;iml  spiked  to  a  pile  bent  on  the  downstream  side  of  the  bridge.  This 
is  the  fifth  bent  from  the  south  end  of  the  bridge.  The  gage  is  read 
onifcaeh  day  by  Elwin  Singer.  Discharge  measurements  are  made 
from  the  bridge,  but  can  be  made  at  low  water  by  wading.  The  ini- 
'ial  point  for  soundings  is  at  the  south  end  of  the  bridge,  or  the  right 
lank  of  the  river.  The  channel  is  straight  for  about  100  feet  above 
and  below  the  station.  The  stream  is  sluggish  at  low  water,  but  will 
probably  have  a  good  current  when  high.  Both  banks  are  low  and 
liable  to  overflow.  The  railroad1  embankment  is  high  at  each  end  of 
ihe  bridge,  forcing  the  water  to  pass  beneath  the  hridge  at  all  stages. 
There  is  but  one  channel,  which  is  shallow  except  at  high  water.  The 
bridge  rests  upon  piles,  and  drift  may  at  times  affect  the  measure- 
ments. The  bridge  is  245  feet  long  and  15  feet  above  the  bed  of  the 
stream.     No  bench  mark  has  been  established. 

The  observations  at  this  station  during  1003  have  been  made  under 
tile  direction  of  W.  G.  Russell,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  W.  G.  Russell 


Angnst  15]  Gage  height.  1  foot;  discharge.  HI  second- feet. 
Hoi»daily  gage  height,  in  feet,  nf  L'imtirroii  River  iteur  Arkalon,  Kans., 
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MORA    RIVER    AT    WEBER,    N.    MEX. 

This  station  was  established  August  21,  I'M:],  by  M.  (.'.  Ilinderlider- 
It  is  located  at  the  highway  bridge  150  feet  north  of  the  post-office  e,t 
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Weber,  X .  M«x. ,  and  is  about  16  miles  west  of  Watrous,  N.  Mex.  The 
gage  is  a  vertical  2  by  6  inch  timber  14  feet  long,  fastened  to  the 
upstream  end  of  the  south  abutment  of  the  wagon  bridge.  The  wro 
of  the  gage  rests  on  the  bed  of  the  river.  It  is  read  twice  each  clay 
by  Mrs.  Emily  Biernbauin,  the  postmistress  at  Weber.  Discharge 
measurements  are  made  during  the  greater  part  of  the  year  by  wading 
below  the  bridge.  At  high  water  they  are  made  from  the  highway 
bridge*  which  consists  of  a  single  span  of  32  feet.  The  initial  point 
for  soundings  is  the  edge  of  the  left  abutment.  The  channel  a 
straight  for  20  feet  above  and  for  75  feet  below  the  bridge.  Both 
banks  are  of  gravel  and  overflow  only  at  high  stages.  The  bed  of  the 
stream  is  composed  of  bowlders  and  mud,  overlying  shale  or  stone, 
with  a  sand  bar  near  the  right  bank  just  below  the  bridge  during  low 
water.  A  few  feet  below  the  bridge  the  channel  is  filled  across  with 
riprap,  is  shifting,  and  free  from  vegetation.  Bench  mark  No.  1  is* 
20-penny  nail  driven  horizontally  into  the  northwest  face  of  a  large 
cottonwood  tree  75  feet  southeast  of  the  gage.  A  spike  is  driven  od 
each  side  of  the  bench  mark.  The  elevation  of  the  bench  mark  is 
12.915  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a 
20-peuny  nail  driven  vertically  into  the  top  side  of  the  east  end  of  the 
cap  timber  of  the  north  abutment  of  the  bridge.  Its  elevation  is 
10.155  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Mora  River  at  Weber,  iV.  Jfer.,  in  1903. 
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MORA   RIVER  AT  LA   CUEVA,  N.  HEX, 
Discharge  measurement*  of  Mora  Rivir  at  La  Cueva,  N.  Mex.,  in  1S0S. 
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n  daily  gage  Jieight,  in  feet,  of  Mora  River  at  La  Cueva,  N.  Afex.,  for  1903. 
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SAPELLO    RIVER    AT   LOS   ALAMOS,  N.  MEX. 

This  station  was  established  August  22, 1003,  by  M.  C.  Hinderlider. 
It  is  located  at  a  ford  crossing  Sapello  River  at  a  point  due  north 
from  Los  Alamos  and  about  one-fourth  mile  distant.  The  gage  con- 
sists of  a  2  by  6  inch  timber,  Hi  feet  long,  placed  in  an  inclined  posi- 
tion on  the  right  bank  of  the  river  at  the  ford.  It  is  graduated  to 
read  directly  to  vertical  tenths  of  feet  from  0.5  foot  to  7.5  feet.  There 
is  no  bridge  and  no  other  means  of  making  high-water  measurements. 
All  measurements  are  made  by  wading.  The  initial  point  for  sound- 
ings is  the  right  bank.  The  channel  is  straight  for  200  feet  above 
and  below  the  station.  The  current  is  moderate  at  ordinary  stages 
and  rapid  at  flood  stages.  The  right  bank  is  high  and  steep  and  does 
not  overflow  at  the  gage.  The  left  bank  is  a  low  sand  and  gravel  l>ar 
extending  for  about  100  feet  and  then  rising  to  above  high-water 
mark.  The  bed  of  the  stream  is  composed  of  small  cobblestones, 
gravel,  and  sand,  and  is  apparently  permanent.  The  cross  section  is 
regular,  and  there  is  one  channel  at  all  stages.     The  bench  mark  is  a 
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[«. 


L'O-poimy  spike  driven  horizontally  into  the  northwest  face  of  a  lO-toe* 
willow  tree  admit  3i  feet  above  the  ground.  The  tree  is  about  lOOfert 
southeast  of  the  gage,  and  there  is  a  spike  driven  on  each  side  of  the 
bench  mark.  The  elevation  of  the  bench  mark  is  17.742  feet  abort 
t  lie  zero  of  the  gage.     The  gage  is  read  twice  each  day  by  W.  B.  Hogii. 

A  cubic  was  placed  across  this  stream  about  500  feet  above  the  gap 
rod,  equipped  with  car  and  tag  wire,  in  March,  1004,  from  whick 
gagings  at  high  stages  are  made.  1 

This  station  was  established  for  the  purpose  of  determining  (he  ] 
available  amount  of  water  for  prospective  diversion  into  the  San- 
gityjuella  basin  for  storage.  This  basin  lies  about  fi  miles  northwest 
of  Las  Vegas. 

The  following  discharge  measurement  was  made  by  M.  C.  Hinder- 
lidei-  in  l'."l.'f: 

August  22:  Gage  height,  1.30  feet;  (Uncharge,  7  second-feet. 

Mean  (laity  gage  height,  in  feet,  of  Sapelto  River  at  Log  Alamos,  .V.  Mex.,fori(>0.l 
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i   RIVER   AT  SAl'EU 


This  station  was  eslablished  August  12,  U)0;i,  by  E.  G.  Marsh.  11 
is  located  alwul  one-half  mile  above  Ihe  junction  of  Sapello  and  Man 
uelitos  rivers,  and  is  about  12  miles  from  Las  Vegas,  N.  Mex.  Th< 
gage  is  an  inclined  I  by  H  inch  pine  board  10  feet  long,  bolted  ti 
the  nick  and  braced  with  Umbers.  It  is  read  once  each  day  bi 
Horace  li.  Titlow.  Discharge  measurements  maybe  made  by  wading 
but  at  high  stages  a  cable,  car,  t-agged  wire,  and  stay  wire  will  1* 
necessary.  The  initial  point  for  soundings  is  a  cross  in  the  ledge  o 
rock  on  the  east  bank.     The  channel  is  winding  above  and  below  tin 
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.nil  will  overflow  both  banks  except  at  the  station.  The  bed 
earn  is  composed  of  gravel  above  and  below  the  station.  At 
■n  the  bed  is  an  outcrop  of  rock  covered  with  about  6  inches 
ig  sand.  The  bench  mark  consists  of  two  arrows  and  the 
M.  cut  in  the  ledge  of  rock  on  the  east  bank  10  feet  down- 
om  the  gaging  section.  Its  elevation  is  12.57  feet  above  the 
>e  gage, 
lowing  discharge  measurement  was  made  by  E.  G.  Marsh  in 


ist  VI:  Gage  height,  0.00  foot;  discharge.  2.9  second-feet. 

/  yuje  height,  in  feet,  of  Sapelln  River  at  Sapello,  .V.  Mex,,  for  1H0S. 
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MILL   TAILRACE   AT  SAPELLO,  N.  MEX. 

rod  was  placed  in  the  mill  tailraee  of  the  flouring  mill  at 
jr  the  purpose  of  determining  the  amount  of  water  passing 
he  mill  wheel.  This  water  is  diverted  by  two  ditches  from 
ello  and  Manuolilos  rivers  at  points  above  the  gage  rods 
streams,  and  reenters  Sapello  River  below  the  junction  of 
nd  Manuelitos  rivers.  At  low  stages  these  ditches  take  the 
pply  in  the  two  rivers  before  the  water  reaches  the  gage 
te  same,  and  as  this  water  is  returned  to  the  river  below  the 
s  through  the  mill  tailraee  it  was  necessary  to  place  a  gage 

ill  tailraee.  This  gage  consists  of  a  2  by  4  inch  by  5- 
er  graduated  to  vertical  feel  and  tenths  and  placed  in  the 
ace  about  150  feet  below  the  mill.  The  amount  of  water 
his  gage  added  to  I  lie  amount  passing  the  gages  in  Sapello 
lelitos  rivers  gives  the  total  discharge  of  the  Sapello  proper. 
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Mean  daily  gage  height,  in  feet,  of  mill  taUraee  at  Sapello,  N.  Mex. ,  for  im. 
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MANUELITOB  RIVER  AT  SAPELLO,  N.  MEX. 

This  station  was  established  August  11,  1903,  by  E.  G.  Man 
It  Is  located  two-fifths  of  a  mile  above  the  junction  of  Sapello  N 
Manuelitos  rivers  and  about  12  miles  from  Las  Vegas,  N.  Ah 
There  is  a  riprap  wing  dam  500  feet  below  the  station.  The  gage 
a  1  by  8  inch  pine  board  10  feet  long,  bolted  in  an  inclined  positd 
to  the  rocky  bluff  on  the  left  hunk,  and  is  graduated  to  read  to  vet 
cal  tenths  of  feet.  It  is  read  once  each  day  by  Horace  R.  Titlo 
A  cable,  ear,  and  tagged  wire  will  be  necessary  in  order  to  obts 
measurements  at  high  water.  The  initial  point  for  soundings  is 
cross  cut  in  the  face  of  the  rock  5  feet  downstream  from  the  gage, 
the  east  hank.  The  channel  is  straight  for  100  feet  above  and  2 
feet  below  (he  station.  At  flood  stages  the  current  is  very  swiftai 
there  is  but  one  channel.  At  very  low  water  there  are  several  sm 
channels.  The  right  bank  is  low,  brush  lined,  and  overflows  at  hi 
water  until  it  reaches  a  second  higher  bank.  The  left  bank  in 
steep,  rocky  bluff,  and  does  not  overflow.  The  bed  of  the  stream 
composed  of  quicksand,  which  is  prevented  from  shifting  by  the  r 
rap  dam  below.  The  bench  mark  consists  of  two  arrows  cut  in  t 
rocky  bin  ft  39  feet  downstream  from  the  gage.  Its  elevation  is  7 
feet  above  the  zero  of  the  gage. 
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n  daily  gage  height,  in  feet,  of  Manuelito*  River  at  Sapello.  N.  Hex.,  for  1903, 
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GALLINAS   KIV'EK   AT  HOT  SPRINGS,  NEAR  LAS  VEGAS,  N.  MEX. 

This  station  was  established  August  13, 1003,  by  K.  G.  Marsh.  The 
rtatton  is  located  at  the  Hot  Springs,  6  miles  from  Las  Vegas,  N.  Mex. 
Hiere  are  four  footbridges  one-fourth  mile  below  the  station,  but  a 
lam  one-fourth  mile  farther  downstream  makes  this  point  unsuitable 
for  a  station.  There  is  an  adjustable  ice  dam  with  a  12-foot  fall  200 
feet  above  the  station.  The  gage  is  a  vertical  1  by  8  inch  pine  board 
ID  feet  long,  bolted  to  the  masonry  wall  on  the  right  bank,  which 
protects  Hot  Springs  Nos.  16  and  17.  At  low  water  discharge  meas- 
urements can  be  made  by  wading  about  50  feet  above  the  bridge. 
For  high-water  measurements  a  cable,  car,  tagged  wire,  and  stay  wire 
■ill  be  necessary,  or  they  may  be  made  from  the  various  bridges. 
The  initial  point  for  soundings  is  a  cross  cut  in  the  rock  on  the  south 
bank  about  1,000  feet  above  the  upper  bridge.  The  channel  is 
straight  for  200  feet  above  and  400  feet  below  the  station.  The  cur- 
rent is  rapid  and  the  banks  are  high.  The  bed  of  the  stream  and  the 
banks  at  the  station  are  of  solid  rock,  and  there  is  one  channel  at  all 
stages.  The  bench  mark  is  a  bolt  leaded  into  a  rock  on  the  right 
bank  400  feet  downstream  from  the  gaging  suction  and  200  feet  up- 
stream from  the  gage.  Its  elevation  is  18.46  feet  above  the  zero  of 
the  gage.  The  observer  is  William  Preger,  who  reads  the  gage  daily, 
oroftener  during  sndden  fluctuations  in  the  stage  of  the  river. 

This  station  was  established  for  the  purpose  of  determining  the 
amount  of  water  available  for  storage  in  the  Sanguyjuella  basin, 
located  about  6  miles  northwest  of  Las  Vegas. 
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The  following  discharge  inea.su rumen t  was  made  by  K.  G.  Marsli  ii 
1903: 

Augnat  13:  Gage  height,  0.  SO  foot;  discharge,  S.II4  necond-feet. 

Mean  daily  ffaye  height,  in  feet,  of  Oallitm*  River  at  Hot  Springs,  wwirLaa  lT«j|» 
N.Mex.,  for  l\m. 
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NEOSHO   RIVER  NEAR   IOLA,  KANS. 

The  station  was  established  In  July,  1895,  and  was  located  at  t 
highway  bridge  1  mile  west  of  the  city  of  Iola,  Kans.  Tlie  stati 
was  discontinued  Novemlior  30,  100:1.  The  gage  is  fastened  In  1 
head  gates  of  the  flame,  about  90  feet  above  the  bridge.  The  hen 
mark  is  the  heads  of  three  large  nails  driven  into  the  erosspiece 
the  flume,  and  is  13. 30  feet  above  the  datum  of  the  gage. 

The  observer  during  1903  whs  Thomas  J.  Stalcy. 

The  observations  at  this  station  during  11K13  have  been  made  inn- 
Hie  direction  of  \V.  G.  Kussoll,  district  hydrographer. 
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\scharge  measurements  of  Neosho  River  wear  Iola,  Karut.,  in  VJ03. 


Date. 


I 


Hydrographer. 


0 


W.  G.  Russell 

do 

do 

do 

do 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

5.40 

2,324 

12.40 

13,566 

9. 85 

10,884 

12.90 

15,614 

3.80 

765 

laily  gage  Jieight,  in  feet,  of  Neosho  River  near  Iola,  Kans.,for  1903. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

3.50 

3.50 

3.50 

4.00 

4.10 

4.20 

3.90 

4.10 

4.25 

4.30 

4. 15 

5.80 

9.05 

10.80 

11.90 

7.70 

5.90 

5.25 

4.1»5 

4.85 

10. 45 

12. 25 

10.  :>5 

13.50 

14.90 

14.80 

15. 40 

15. 85 

17. 15 

17. 35 

18.  .7) 

June. 

18.95 

21. 75 

22.00 

21.96 

21.40 

20.45 

18.45 

15.90 

«.  to 

6.30 

6.05 

5.95 

5. 75 

5. 10 

5. 00 

4.90 

4.80 

4.70 

4.70 

4.60 

4.60 

4. 50 

4. 35 

•).  Io 

5. 45 

5. 45 

5. 10 

5.00 

4.80 

4.70 

T   . 
July. 

4.60 
4.60 
4.50 
4.40 
6.50 
4.50 
4.30 
4.20 
4.20 
4.10 
4.00 
3.80 
3.80 
3.80 
3.80 
5.80 
4.40 
4.10 
4.10 
4.00 
4.00 
4.(0 
4.00 
3.90 
3.80 
3. 80 
3.  H) 
3. 70 
3.70 
3.70 
4.00 

Aug. 

Sept. 

3.50 
4.00 
3.50 
3.40 
3.40 
3.40 
3.30 
3.60 
4.60 
9.60 
11.90 

5.  a) 
4.:*) 

4.30 
4.00 
3.90 
3.70 
3. 70 
3.50 
3. 50 
3.40 
3.40 
3.30 
3. 30 
3.20 
3.20 
3. 10 
2.00 
2.00 
2.00 

Oct. 

Nov. 

3.80 

3.60  |  6.15 
3.60     5.50 
3.60  i  4.85 
3.85     4.60 

3.80 
3.80 
8.05 
10.70 
6.70 
6.25 
5.a5 
5.25 
4.  io 
8.00 
7.05 
5.85 
5.25 
5. 05 
4.70 
4.60 
4.45 
4.25 
4.05 
4.00 
3.95 
3. 90 
3.  HO 
3.80 
3. 70 
3.60 
3. 50 
3.50 
3. 50 
3. 50 

4.00 

4.10 

4.£0 

4.70 

4.50 

11.50 

10.50 

9.80 

11.50 

9.50 

8.40 

6.:*) 

6.00 
7.10 
9.20 

14.:*) 

12.10 

10.20 

10.20 

9.80 

8.20 

7.40 

6.:*) 

6.20 
6.00 
o.  <0 
5. 40 
5. 30 
5.00 
3.80 
3.60 

2.00 
2.00 
2.00 
5.50 
4.30 
3.150 
3.70 
12. 00 
6.00 
5.50 
4.30 
3.90 
4.00 
6.40 
7.60 
8.40 
6. 60 
5.00 
4.50 
4.20 
4.00 
3.90 
3. 70 
3. 60 
4.40 
3.50 
3.50 
3.40 
3.40 
3.40 
3.  HI 

12.70 

3.80 

14.30 

13.20 

3.80 
3.80 

12.00 

3.65 
3.86 
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4.50 

12  00 
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3.10     6.65 
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3.10 
3.10 
3.10 
3.10 
3.10 
3.05 
3.00 
3.00 
3.00 

5.00 
4.50 
4.30 
4.05 
4.00 
3.90 
3.85 
3.80 
7.85 
6. 30 

5.00 

4  90 
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4.60 

4  40 

4.30 

4  30 
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3  40 
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r»  !•; 

4  30 
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3.40 
3. 45 
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4.3) 
9.00 
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4.05 

3.90 

3.90 

3.50 
3. 60 
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3.80 
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Rating  table  for  Neosho  River  near  Iolat  Kans^froni  January  1  to  Decemlx 

1903. 


Gage 
height. 

Discharge. 

Gaffe 
height. 

Discharge. 

Gage 
,  height. 

!     Feet. 

Discharge. 

i 

Gage 
height. 

Dischai 

Feet. 

Second-feet., 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Second-. 

2.0 

120 

3.9 

845 

5.8 

2,800 

9.4 

9,21 

2.1 

145     j 

4.0 

920 

5.9 

2,960     ] 

9.6 

9, 5; 

2.2 

170 

4.1 

995 

6.0 

-3,120     1 

9.8 

9. 9;: 

2.3 

195 

4.2 

1,070 

6.2 

3,460     | 

10.0 

10, 3( 

2.4 

220 

4.3 

1,150 

6.4 

3,810 

10.5 

11,2: 

2.5 

245 

4.4 

1,230 

6.6 

M70     , 

11.0 

12,2: 

2.6 

270 

4.5 

1,315 

6.8 

4,530 

11.5 

13,21 

2.7 

295 

4.6 

1,400 

7.0 

4,890 

12.0 

14,2: 

2.8 

320 

4.7 

1,490 

7.2 

5,250 

13.0 

16,3: 

2.9 

350 

4.8 

1,580     | 

7.4 

5,610 

14.0 

18,5: 

3.0 

380 

4.9 

1,680     | 

7.6 

5,970 

■     15.0 

20,« 

3.1 

415 

5.0 

1,780     | 

7.8 

6,830     | 

16.0 

23,2! 

3.2 

450 

5.1 

1,890 

8.0 

6,690 

j    17.0 

25,7! 

3.3 

490 

5.2 

2,000 

8.2 

7,050 

18.0 

28,3! 

3.4 

530 

5.3 

2,120     | 

8.4 

7,410 

19.0 

31,0: 

3.5 

ij80 

5.4 

2. 240     I 

8.6 

7,770 

20.0 

33,7: 

3.6 

630 

5. 5 

2, 370     | 

8.8 

8. 130 

21.0 

36.4' 

3.7 

700 

5.6 

2, 500 

9.0 

8,490 

22.0 

39,  l: 

3.8 

770 

5.7 

2,  (350 

9.2 

8.850     , 

i 

i 

Estimated  monthly  discharge  of  Neosho  River  near  Tola,  Kans.^for  190, 

[Drainage  area,  H,H70  square  miles.] 


Mouth. 


January 

February 

March 

April 

May 

June  ...... 

July 

August  ... 
September 
Octol>er . . 
November 


Discharge  in  second-feet. 


Maximum. 

770 

8,  490 

9,  390 
11,034  j 
29.070  j 
39,120 

3, 990 
19.210  I 
14.010 
14, 220 
19.210 


Minimum. 

530 
350 

7.70 
5S() 

580 
1,190 
TOO 
030 
120 
120 
700 


Mmn. 

040 
1,041 
2,109 
2.208 

9.  157 
10. 725 
1,123 
0, 112  ! 
1 ,  390 
1,974 
4,240 


Total  in 
acre- feet. 


Run-off. 


Second-feet  t^ 

POr*anar°l    in 
mile.       ' 


39, 721 

57,814 
135,211 
131,385 
503.042 
038, 1S2 

09.051 
375,812 

83,  0(58 
121,370 
252, 054 


0.18 
.28 
.00 
.00 

2. 50 

2.92 
.31 

1.66 
.38 
.54 

1.16 


HOYT.] 
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GRAND  RIVER  NEAR  FORT  GIBSON,  IND.  T. 

This  station  was  established  September  22,  1903,  by  W.  G.  Russell. 
It  is  located  at  the  Missouri  Pacific  Railway  bridge  three-fourths 
mile  northwest  of  Fort  Gibson,  Ind.  T.  The  gage  is  a  vertical  2  by  6 
inch  plank  18  feet  long  bolted  to  the  east  face  of  the  first  stone  pier 
from  the  left  bank.  It  reads  from  9  to  27  feet.  The  9-foot  mark  is 
the  top  of  the  steel  caisson,  and  below  this  point  gage  heights  are 
determined  by  measuring  down  to  the  water  surface.  The  gage  is 
read  once  each  day  by  W.  L.  Blackwell.  Discharge  measurements 
are  made  from  the  railroad  bridge,  to  which  the  gage  is  attached. 
The  initial  point  for  soundings  is  the  east  end  of  the  bridge.  The 
channel  is  straight  for  .300  feet  above  and  1,000  feet  below  the  sta- 
tion. The  current  is  sluggish.  The  right  bank  is  low  and  liable  to 
overflow.  The  left  bank  is  high  and  rocky.  The  bed  of  the  stream 
is  composed  of  rock  and  is  free  from  vegetation.  The  channel  is 
broken  by  two  piers,  which  cause  eddies  at  high  water.  The  bench 
mark  is  a  cross  on  a  hard  limestone  rock  in  a  wall  4  feet  above  the 
upstream  side  of  the  bridge  on  the  left  bank  of  the  river.  Its  eleva- 
tion is  24.90  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Mean  daily  gage  height,  in  feet,  of  Grand  River  near  Fort  Gibson,  Ind.  T.,  for 

1903. 


Day. 

Sept.  i    Oct. 

i 

Nov. 

Dec.   j 

Day. 

Sept. 

Oct. 

Nov. 

9.80 
9.80 
9.80 
9.00 
9.60 
9.50 
9.50 
9.40 
9.40 
9.40 
9.40 
9.40 
9.20 
9.20 

Dec. 

1...                     i 

9.20 

11.40 
11.00 
11.00 
11.80 
13.50 
13.80 
14.00 
13.80 
13.40 
13.20 
13.00 
12.50 
11.20 
10.00 
10.00 
10.00 

9.20 
9.20 
9.20 
9.20 
9.20 
9.20 
9.20 
9.20 
9.10 
9.10 
9.10 
9.10 
9.00 
9.00 
9.00 

9.00 

i 

17 

11.80 
11.70 
11.70 
11.70 
11.00 
11.00 
11.50 
11.40 
11.40 
11.40 
11.40 
11.40 
11.20 
11.20 
11.20 

9.00 

t. 

9.20 

;  18 

9.00 

3... 

9.20 
9.80 

19 

9.00 

4..  ; 

20   

9.10 

5... 

9.40 
9.50 
9.00 

21 

9.10 

6... 

22 

9.30 
9.30 
9.20 
9.20 
9.20 
9.20 
9.20 
9.20 
9.20 

9.10 

• 

« 

,  23 

9.10 

*.. 

9.00 

24 

9.20 

J.. 

9.00 
9.00 
9.80 
10.00 
10.40 
10.80 
10.90 
11.20 

25 

9.20 

10.. 

2tt 

27 

9.20 

11... 

9.30 

12.. 

28 

9.50 

13.. 

29 

9.80 

H... 

30 

9.80 

15... 

31    

9.70 

1« 

i 

i 

VERDIGRIS   RIVER   NEAR   LIBERTY,  KANS. 

The  station  was  established  in  August,  1895,  and  was  located  at  a 
*agon  bridge  about  250  feet  below  MeTaggarfs  mill  dam,  about  3  miles 
southwest  of  the  town  of  Liberty,  Kans.     The  gage  is  a  vertical  tim- 


ibr  99—04- 
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ber  fastened  to  the  floor  of  the  mill.  Bench  mark  No.  1  is  the  heads 
of  three  large  nails  in  the  flume  and  is  at  an  elevation  of  12.46  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  head  of  a  spike 
in  the  root  of  a  cotton  wood  tree  40  feet  south  of  the  gage  and  is  at  an 
elevation  of  10.98  feet  above  gage  datum.  The  bed  is  rocky,  com- 
posed of  gravel  and  subject  to  very  little  change.  In  1900  a  new 
bench  mark  was  established,  consisting  of  three  nails  driven  hori- 
zontally into  a  root  on  the  river  side  of  a  cottonwood  tree  40  feet  south 
of  the  gage,  the  nails  being  8  inches  below  a  sandstone  rock  which 
protrudes  from  a  hollow  in  the  tree.  Its  elevation  is  11.88  feet  above 
the  zero  of  the  old  gage.     The  observer  during  1903  was  C.  Fienen. 

The  station  was  discontinued  November  30, 1903. 

The  observations  at  this  station  during  1  DOB  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Discharge  measurements  of  Verdigris  River  near  Liberty,  Kans.,  in  1903. 


Date. 


March  26. 
May  26. . 
May  25.. 


Hydrographer. 


W.  G.  Russell 

do 

do 


Qac© 
[eight. 


heig 


Discharge. 


Feet .        J  Secondfttt 


5.18 
18.00 
27.10 


1,677 
« 11,089 
a  19, 117 


n  These  measurements  are  probably  too  small,  as  shown  by  previous  measurements.    The  bed 
is  constant. 

Mean  daily  gage  height,  in  feet,  of  Verdigris  River  near  Liberty,  Kans.,for  IMS. 


Day. 


Jan. 


1 4.90 

2 4.35 

3 4.40 

4 |  4.:*) 

5 4.25 

6 4.20 

7 !  4.10 

8. 4.00 

9 '  3  95 

lo 3.90 

11 3.  so 

12 3.75 

13 3.65 

14 ,  3.05 

15 3.50 

1(5 . 3.50 

17 3.50 

1H 3.50 

19 3.00 

20 3.60 

21 3.60 


Feb. 

Mar. 
16. 75 

Apr. 

May. 

4.10 

June. 

28.70 

July. 

• 

4.44) 

Aug. 

Sept. 

1 
3.30 

Oct.  Nov. 

3.00 

4.60 

4.90 

3.30    111=0 

3.50 

6.90 

4.60 

4.10 

27.20 

4.40     7.60 

3.yo 

3.20    17(0 

6.10 

5.  70 

15. 00 

4.10 

20.00 

5.40 

7.20 

3.20 

3.30  !  1160 

6. 25 

5.  40 

24.00 

4.10 

11.50 

13.00    6.80 

3.20 

3.30    10.60 

4.70 

5. 15 

17.00 

4.10 

11.40 

12.60 

6.60 

3.10 

3.40     *.40 

4. 15 

5.  10 

7.60 

4.10 

10. 40 

5.80 

8.70 

3.00 

5.20  '    7.50 

4.00 

20.00 

6.  40 

4.10 

7. 35 

5.40 

6.50 

2.  CO 

7.60      530 

3.  K5 

22.50 

5.70 

5.  10 

7.10 

4.50 

5.20 

2.80 

6.60      5.40 

3. 70 

IK.  45 

5.70 

5.  70 

6.50 

4.30 

4.80 

14.60 

7.90  j    5.S0 

3.  70 

10.  75 

5.70 

5.20 

6.20 

4.30 

4.80 

12.40 

5.60  1    4.90 

3.  60 

9.  95 

8.20 

11.60 

5.60 

5.40 

4.60 

8.60 

4.50      6.40 

3.60 

7.115 

7.80 

22. 60 

5.20 

7.40 

4.30 

5.90 

4.30      5.10 

3.60 

6. 95 

8. 40 

22.50 

5.6!) 

6.80 

4.40 

5.40 

4.00      5.S> 

3. 55 

6. 35 

10.30 

19. 00 

4.  M> 

5. 40 

4.00 

5.20 

5.60  |   aeo 

3. 45 

5.70 

8.60 

8.90  ' 

3.  70 

5.20 

6.00 

4.80 

4.80  j    3.60 

3.30 

5.30 

5.  70 

7.40 

3.60 

4.90 

6.20 

4.10 

4.70    aeo 

3. 25 

4.H5 

5. 50 

6.50  1 

3.  (50 

4.40 

8.40 

4.00 

4.60  j    3  60 

3.20 

4. 05 

4.80 

5.90 

3. 40 

4.20 

6.10 

3.90 

4.60  1    360 

3. 10 

5.85 

4.110 

5. 50 

4.70 

4.10 

4.70 

3.80 

4.40     aeo 

3. 05 

11.35 

4.70 

12.00 

4.65 

4.30 

4.40 

3.80 

4.20  |    8.« 

3.35  l 

13.35 

4.60 

27.50 

4.50 

3.90 

4.00 

3.60  1 

4.00  .    5« 

'.)  ARKANSAS    RlVKR   DRAIETAOE    BASIN. 
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0"7- 

Jul 

Feb 

Mm. 

Apr. 

May. 

x™. 

July. 

« 

Bspt 

Oct 

Nor. 

an 

an 
aw 

■■  -Vi 

aw 

3.W 

as 

an 
aw 
an 

4.T5 

(  hi 
ais 

fi.ro 

S-ft 
ffl.03 
W.W 

ID.  90 

an 

6.40 

aao 
s.oo 

5.W 
6.80 
t.TD 
4.W 
4.W 

4.(0 
4.40 
4.80 
4.80 
4.80 
4.  SO 
4.» 
4.10 

-i  -i] 

im 

3.  TO 

a  so 
aw 

B.3U 

a,  an 

3.30 

4.10 

a  to 

a  bo 
a.  so 
a  bo 
aw 

a  so 

3.50 

a  40 
a  40 
a  40 
a  40 
a  io 
a  bo 

3.80 
3.80 

aao 

3.80 
3.80 

aao 
am 
aw 

0 

0 

T. 
9 

at 

ST 

IB 

: 

27 

0 
» 
SO 

B0 

8 

9> 

!•> 

id 

TO 

■ 

8.40 

s.« 

4. HO 

4.M 
4.  t0 
4.10 
4.* 

t.KO 

a  40 

3W  ' 

tinting  table  for  Verdigris  River  near  Liberty,  Kan*.,  fro 
her  31, 1903. 


:  January  1  Io  Decern- 


&    MtelJ    ££      Dtach-r^e. 


1,650 
1,780 


2,760 
2,901 
3,043 
3,188 


8.0 

.  3,480 

8.2 

3,626 

8.4 

3,775 

8.6 

3,925    1 

8.8 

4,075    1 

1   " 

4,225     i 

Feet.  Seamd-fn 
9.2  I  4.375 
fl.4     I      4,525 


h23St  'DI-*~ 


12,800 
18, 500 


B.8 

4.840 

21.0 

15,  900 

10.0 

5,000 

22.0 

17. 150 

io.  a 

5, 160 

23.0 

18,500 

10.4 

5,320 

24.0 

IB,  BOO 

10.0 

5.480 

25.  0 

21,300 

10.8 

5.640 

26.0 

22,700 

11.0 

5,801 

27.0 

24.  UK) 

11.3 

5,063 

28.0 

35.500 

11.4 

6,126 

29.0 

26.900 

11.(1 

6,200 

30.0 

28.300     i 

11.8 

6.454 

31.0 

29,700 

12.0 

6.619 

88.0 

31.100 

13.0 

7.458 

33.0 

32.500 

14.0 

8.  M00 

34.0 

33, 950 

15.0 

9. 150 

85.0 

35,  450 

16.0 

10.100 

36.0 

36,950 

.r.o 

11,150 

1 
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Estimated  monthly  discharge  of  Verdigris  River  near  Libzrty,  Kans.,  in  1903. 

[Drainage  area,  3,067  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


January.. 
February 

March 

April 

May  - 

June 

July 

August  __•. 
September 
October . . 
November 


1,060 

21,020 

17,800 

19,900 

41,450 

26,480 

7, 458 

4,000 

8,810 

3,407 

11,150 


Minimum. 


610 
392 
1,164 
910 
910 
560 
464 
560 
280 
464 
660 


Mean. 


747 
2,348 
4,112 
3,031 
10,865 
3,981 
1,551 
1,514 
1,306 
1,100 
2,367 


Total  in 
acre-feet. 


Run-off. 


45,931 

130,401 

252,837 

180, 357 

668,063 

236,886 

95, 367 

93,092 

77, 712 

67,636 

140, 846 


Second-feet   D^hh 
mile. 


0.24 
.76 

1.34 
.99 

3.54 

1.30 
.51 
.49 
.43 
.36 
.77 


0.38 

.79 

1.54 

1.10 

4.08 

1.45 

.59 

..56 

.48 

.42 

.87 


VERDIGRIS  RIVER  NEAR  CATOOSA,  IND.  T. 

This  station  was  established  September  25,  1903,  by  W.  G.  Russell. 
It  is  located  at  the  Frisco  Railway  bridge  2  miles  northeast  of  Catoosa, 
Ind.  T.  The  wire  gage  is  fastened  to  the  guard  rail  of  the  railway 
bridge.  The  observer  is  John  L.  Calloway,  the  section  foreman. 
Discharge  measurements  are  made  from  the  single  span  steel  railway 
bridge  and  its  approaches.  The  initial  point  for  soundings  is  at  the 
west  end  of  the  bridge,  338  feet  from  the  zero  of  the  gage  scale,  which 
is  marked  on  the  guard  rail.  The  channel  is  straight  for  200  feet 
above  and  below  the  bridge.  The  current  is  sluggish.  Both  banks 
arc  low,  wooded,  and  subject  to  overflow,  but  all  water  passes  beneath 
the  bridge  and  its  approaches.  At  low  water  there  are  two  channels 
and  at  high  water  the  channel  is  broken  by  the  two  stone  piers  in  the 
pile  supports  of  the  bridge.  The  gaging  section  is  obstructed  by 
broken  piles,  upon  which  drift  collects.  No  bench  mark  has  been 
established. 

The  observations  at  this  station  during  11103  have  been  made  umlei 
the  direction  of  W.  <4.  Russell,  district  hydrographer. 
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Mean  daily  gage  heighten  feet,  of  Verdigris  River  near  Catoosa,  Ind.  T.,for 

1908. 


Day. 

Sept.  1   Oct. 

Nov. 

4.00 

8.70 

10.00 

10.30 

18.70 

i 1 

3.30 

t 

3.00 

3 i 

2.80 
3.60 

4 

5 1 

3.30 

6 

11.20 
7.40 
6.00 
4.90 
7.30 
8.50 
5.50 
5.10 
4.30 
4.30 
4.20 

16.60 

7 1 

9.10 
7.30 
6.50 
6.20 
5.80 
5.40 
5.20 
6.70 

* 

• 1 

10 '     

u :  

12 '    

13 

14 

15 

6.50 

16 

6.00 

Dec. 

3.80 
3.90 
3.80 
3.70 
3.50 
3.50 
3.50 
3.50 
3.50 
3.40 
3.40 
3.30 
3.30 
3.30 
3.30 
3.30 


Day. 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Sept. 


Oct. 


3.00  | 

3.40  ! 

3.10 

2.90 

3.00 

2.90 


5.60 
5.60 
5.70 
5.40 
4.50 
4.10 
3.90 
3.60 
3.40 
3.30 
3.30 
3.20 
3.10 
3.00 
3.40 


Nov. 

5.10 

4.90 

4.70 

4.40 

4.30 

4.20 

4.00 

4.00 

3.90 

3.70  | 

3.60 

3.50 

3.50 

3.80 


jL^ec. 

3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.40 
3.50 
3.50 
3.40 
3.40 
3.40 
3.40 
3.50 


WALNUT  RIVER  NEAR  ARKANSAS  CITY,  KANS. 

This  station  was  established  September  21,  1902,  by  W,  G.  Russell, 
and  was  located  on  the  Madison  avenue  highway  bridge  one-half  mile 
east  of  Arkansas  City,  Kans.  The  gage  is  of  the  usual  wire  type, 
with  the  scaleboard  graduated  to  feet  and  tenths;  it  was  read  daily 
by  D.  T.  Burton.  The  bench  mark  is  the  lower  edge  of  the  fifth 
rivet  from  the  top  in  the  upper  row  on  the  fourth  section  of  the  west 
side  of  the  south  pier.  The  initial  point  for  soundings  fs  on  the  right 
bank.  The  channel  both  above  and  below  the  station  is  straight, 
has  a  width  of  140  feet  at  ordinary  stage,  broken  by  one  pier,  and  the 
current  is  sluggish.  Both  the  right  and  left  banks  are  high.  The 
bed  of  the  stream  is  sandy  and  shifting.  The  station  was  discontinued 
November  30,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Discharge  measurements  of  Walnut  River  near  Arkansas  City,  Kans.,  in  1U03. 


Date. 


March  25. 
v27... 
st  17 


Hydrograher. 


Gage, 
height. 


Discharge. 


W.  G.  Russell 

do 

do  ..    .._.. 


Feet.  Secontl-fe.et. 

6.50  599 

9. 60  2, 984 

5. 30  275 
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D.y. 

Jm.  ,  Feb. 

Mar. 
11.30 

io.  lo 

T.3J 
8.70 

a.  <n 

■.TO 
0.80 
8.80 
T.30 
8.90 
8.80 
0.70 
B.SD 
0.00 
B.70 
8.50 

a.  to 

7.50 
10.30 
13.  DO 

a.  40 

B.40 

Apr. 

5.80 
5.  TO 
5.10 

;\  (!• 

8.W 
S.O) 

M.J. 

5.50 
5.70 

5.  go 

5.00 
5.60 
5.60 

Jane. 

15. 80 
14.  ID 
11.80 
10.10 
9.30 
8.(0 
8.00 

8.00 
7.40 
7. 09 
6.  TO 
0.80 
150 
0.70 
T.80 
7.40 
1.30 
T.OO 
8.80 
0.B0 
1.00 
8.80 
8.70 
6.00 
8.40 
B.SD 
"8.30 
8.30 
8.10 

I  lily 
8.10 

fl.no 

fl.00 
8.10 

a.  oo 

5.80 
6.TO 
6.00 
I.W 
5.40 
6.  SO 
5.40 
8.40 
6.  SO 
B.lO 
4.90 
4.80 
4.10 
4.80 
4.10 
4.00 
4.80 
4.10 
4.00 
4.40 
4.60 
4.00 
4.  TO 
4.70 
4.00 
4.70 

Aug. 

•» 

Oct  Km 

, 

(.TO 

5.80 
i  M 
l» 
140 
)  It 
6*1 
1.60 
».3U 
I  ■■■ 

too 

<  W 

its 

1  ■.. 

4  50 

ft.  10 
6.00 
I  .1. 

4.T0 
4  TO 

i  s* 
i    .. 

1    *: 

1    I" 

3.40 

-.  SB 
'.  i< 

.;  n 

I    HI 

4«l 
4.50 
4-tU 
4.70 

4.70 
4.  TO 
4.60 

4.  TO 
4  ■..! 
5.40 
.',.li 
5.* 
5.30 
5.40 
6.40 
5.70 
S.tt 
5*0 
4.90 
5.S0 

,-.  at 

5.30 

t 

1 

4SD'  iai  v. 

4 

„ 

T 

T.SI 
fl.BO 

6.10 

0.30 
7.40 

5  au  '  tai '  < 

8  10    4  9i  '  « 

6  00  '  1  9)      ( 

.,, 

0.50 
8.80 
8.40 
8.10 

4.90 
4.  TO 

i.-i 
4.00 
4.50 
4.50 

1  :n 
4.30" 

iz 


■  ah 

0.10  '  13.S0 
B.OO     11.00 
5.90  .    B.SO 
5.80'    7.1U 
6. TO      7.70 
5.40  L  8.40 
5.40      9.60 
6.30  !  H. 70 
5.  JU     18.70 
5.30     18,00 
6.40     19.3) 
5.30     18.30 

|(| 

610     1 

IB 

5.50     1 

4.40 

4  Ml 

i  i. 

18 

10 

30 

5.30     1 

6.0)'  1 

a 

si                

84 

as 

ft  3D    4.80 
630    4  90 

0  10    ft.lW 

s.  no    3.10 
It.  Ill   II  III 

5 
5 

4 
6 
4 

4 

09 

!.l 

HI 

l.i 

80 
40 
30 

i  m 

4.80  1 
(.10     1 

4.70  '  ; 

s>            .... 

6  M     >■  Hi      MM  .  5.1U  ■    9.70 

son             ti.  iii    s.a>  i  o.si 
*.in    ....     h.iii   5, id   MS 
1 1"            loo 1 i  n.ao 

4.811  i 
(.80  - 

RaUngtablvforW'n 


I,  Kan*.,  from  September  .'},£*■ 


Kht. 

D!w1»r|[i'. 

Ostto 
height. 

Diwharicv 

hriKl'lt. 

Diw-hftruP. 

Gil  (to 

Discharge 

ft. 

Nrn,H,t-fert 

Fttl. 

KvoHd-fnt 

y,-ri. 

Srond-fttt. 

Feet. 

SrtOMl-Jt" 

1) 

45 

5.2 

•urn 

j      0.4 

570 

8.2 

1,-510 

1 

CO 

5.3 

285 

6.5 

000 

8.4 

1,670 

2 

5.4 

H10 

i     0.6 

030 

8.6 

1 ,  >St(l 

3 

ill) 

:m 

'      0.7 

065 

8.8 

2.040 

4 

10.1 

5.G 

MO 

i       0.8 

700 

0.0 

3.240 

r, 

iaa 

5.7 

S85 

1      0.0 

740 

9.2 

2,460 

o 

140 

5.8 

410 

;      7.0 

780 

0.4 

2.700 

100 

5.0 

435 

!    7-3 

870 

9.6 

2,960 

1H0 

6.0 

460 

1       T"4 

070 

9.8 

3,240 

2110 

6.1 

485 

1.0(10 

10.0 

3,540 

o 

220 

6.2 

510 

i       7.8 

1.220 

10.2 

3,840 

1 

240 

6.  a 

540 

j   ,.. 

1,360 

10.4 

4,140 

Taa^ni  above  10  feet  gage  height.    Differences  above  ftAs  \>cfa&,  VSfi  "Bra*  to 
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Estimated  monthly  discharge  of  Walnut  River  near  Arkansas  City,  Kans. ,  for  1902, 

and  190$. 


Month. 


1902. 

September  24-30 

October 1 . . 

November 

December 

1903. 

January 

February 

March  _ 

April 

May 

June 

July 

August 

September 

October 

November 


Total  in 
acre-feet. 


21,160 

18, 877 

8,747 

16,294 

14, 327 

17,938 

77, 536 

31,121 

312, 541 

108, 952 

16,048 

14,265 

31,775 

9,961 

95, 980 


ARKANSAS  RIVER  NEAR   ARKANSAS   CITY,   KANS. 

This  station  was  established  September  23,  1902,  by  W.  G.  Russell. 
It  is  located  on  the  Chestnut  avenue  highway  bridge,  one-half  mile 
west  of  Arkansas  City,  Kans.  The  gage  is  a  painted  staff  graduated 
to  feet  and  tenths,  spiked  to  the  west  side  of  the  south  pile  of  the 
second  bent  on  Chestnut  avenue.  The  bench  mark  is  the  top  of  the 
cap  on  the  pile  which  carries  the  gage.  Its  elevation  is  1 7. 2  feet  above 
the  zero  of  the  gage.  The  initial  point  for  soundings  is  on  the  left 
bank.  The  channel  is  straight  for  about  200  feet  both  above  and 
below  the  station  and  has  a  width  of  550  feet,  broken  by  30  pile  piers. 
Roth  banks  are  low  and  liable  to  overflow.  The  bed  of  the  river  is 
sandy  and  shifting.  The  current  is  moderately  rapid.  The  observer 
i*  D.  T.  Burton,  who  reads  the  gage  daily. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 
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Discharge  measurements  of  Arkansas  River  near  Arkansas  City,  Kans.t  in  IMS. 


Date. 


Hydrographer. 


March  25 |  W.  G.  Russell 

May  27 do 

June  17 do 

June  18 do _ . 

June  19 do 

June  20 ' do 

August  17 do 

October  2 j  E.  C.  Murphy. 


Gage 
height. 

Discharge. 

Feet. 

1 

Seamd-frtt. 

1 

4.70 

*42 

e.eo 

3.601 

8.35 

7.396 

7.80 

6.410 

7.20 

4,738 

7.00 

4,333 

4.60 

928 

3.45 

,            150 

i 

Mean  daily  gage  height,  in  feet,  of  Arkansas  River  near  Arkansas  City,  Kans. 

for  1903. 


Day. 


1 

2.85 

2 

3. 20 

3 

3.60 

4 

3.50 

5.. 

3.A0 

6 

3.80 

7 

8 

9 

4.10 

10 

4.00 

12 

3.00 

3. 40 

14 

3.20 

3.20 

3.44) 

21 

3.60 

22 

3. 70 

23 

2.80 

24 

2.70 

25 

3. 80 

26 

3.60 

28 

3.50 

29 

3  60 

30 

3  70 

Feb. '  Mar. '  Apr. 


3.90 
3.80 
3.80 
3.70 
3.00 
3. 10 
3.00 
3.80 
3.70 
3.60 
3.70 
3.90 
3.80 
3.80 
3. 80 
4.00 
3.80 
3. 80 
3. 70 
3.80 
3.  oo 
3.  70 
3.80 
3.90 
4.00 
A  A'*) 
4.80 
4.90 


4.70 

!  4.  CO 

|  4.40 

I  4.20 

|  4.30 

4.60 

1  4.50 

4.60 

!  4.70 

!  4.90 

'  4.90 

|  4.90 

4.80 

4.80 

4.90 

:  5.00 

5.40 

5.20 

5.10 

5.20 

5.00 

5.40 

5. 10 

5.00 

4.70 

4.(50 

,  4.50 

4.50 

4.80 

4.  40 

4.30 


4.20 
4.20 
4.30 
4.40 
4.70 
4.60 
4.60 
4.50 
4.40 
4.40 
4.30 
4.:*) 
4.20 
4.10 
4.10 
4.00 
4.00 
4.10 
4.20 
4.20 
4.30 
4.20 
4.20 
4.10 
4.00 
4.00 
3.  .so 
3.80 
4.00 
4. 10 


May.  June. 


4.20 
4.80 
4.40 
4.50 
4.50 
4.60 
4.50 
4.40 
4.:*) 
4.40 
5. 10 
5.00 
5. 50 
5.45 
5. 30 
5.00 
5.20 
5. 60 
5.80 
6.10 
7.40 
8.80 
8.40 
9.10 
9.10 
9.00 
6.60 
6.50 
6.60 
7.10 
9.60 


9.40 
10.60 
11.00 
10.10 
9.00 
7.20 
7.00 
6.20 
6.00 
5.80 
5.60 
5.30 
5.20 
5.30 
6.50 
9.00 
8.40 
7.80 
7.20 
7.00 
6.80 
7.00 
8.00 
7.80 
7.40 
7.20 
7.00 
6. 80 
6.60 
6.50 


6.20 
6.10 
6.10 
6.00 
6.00 
5.80 
5.70 
5.60 
5.40 
5.00 
5.00 
5.  tt) 
5. 10 
5.00 
5.00 
4.80 
4.60 
4.40 
4.30 
4.:*) 
4.20 
4.20 
4.10 
4.00 
4.00 
4.00 
3.90 
3.90 
3.80 
3.  80 
3.90 


Aug. 


3.80 
3.80 
3.90 
4.20 
4.80 
4.80 
5.00 
5.10 
5.00 
5.10 
5.20 
5.30 
5.20 
5.20 
5.30 
5.00 
4. ») 
4.70 
5. 10 
5.00 
4.60 
4.40 
4.30 
4.30 
4.40 
4.50 
4.50 
4.40 
4. 30 
3.90 
3.80 


~t\     ! 


Sept, 

3.80 
3.80 
3.70 
3.60 
3.60 
3.70 
3.70 
3.70 
4.00 
4.60 
5.10 
4.70 
3.60 
3.70 
3.70 
3.60 
3.00 
3.50 
3.50 
3.60 
3.60 
3.50 
3.40 
3.40 
3.40 
3.30 
3.30 
3.40 
3.40 
3.30 


Oct.  ;Nov.  Dec. 


3.30 
3.40 
.3.50 
3.60 
3.50 
3.60 
3.70 
3.60 
3.50 
8.40 
3.50 
3.51) 
3.60 
3.70 
3.90 
4.40 
4.60 
4.50 
4.40 
3.80 
3.70 
3.70 
3.60 
3.50 
3.50 
3.60 
3.60 
3.40 
3.50 
8.60 
8.70 


4.30 
6.80 
7.10 
6.30 
6.80 
6.10 
5.20 
5.20 
5.00 
4.90 
4.80 
4.60 
4.50 
4.40 
4.50 
4.60 
4.51) 
4.40 
4.40 
4.30 
4.10 
4.20 
4.10 
4.10 
4.20 
4.20 
4.30 
4.30 
4.20 
4.20 


4.H 
4.0t 

4.m 
3.# 
a# 

3.91 

a.  *  i 

4.1(1 
4.10 
4.4' 
4.K» 
4.(0 
4.  Of.' 
4.W 
4.10 
4.0) 
4.00 
4.00 
3.90 
4.00 
4.00 
4.10 
4.00 
4.00 
3.90 

3.  Hi' 

a» 

3.90 

3.«0 
&80 


MTT.] 
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toting  table  for  Arkansas  River  near  Arkansas  City,  Kans.^from  September  23 ', 

1902,  to  December  31, 1903. 


Gaffe 
|  height. 

Discharge.  • 

Gage 
height. 

Discharge. 

Gage 

height. 

Discharge. 

Gaffe 
height. 

Discharge. 

1    Feet. 

Second-feet. \ 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1     *>  6 

30     ' 

4.0 

375 

5.4 

1,685 

7.6 

5,675 

|     2.7 

37     | 

4.1 

445 

5.5 

1,810 

7.8 

6,155 

j     2.8 

45 

4.2 

515 

5.6 

1,935 

8.0 

6,655 

2.9 

59    ' 

4.3 

595 

5.7    ' 

2,070 

8.2 

7,175 

1     3.0 

1 

70    ! 

4.4 

675 

5.8 

2,205 

8.4 

7,715 

!    3.1 

87 

4.5 

765 

5.9 

2,355 

8.6 

8,275 

1     3.2 

105 

i 

4.6 

855 

6.0 

2,505 

8.8 

8,855 

3.3 

125     ' 

4.7 

950    ! 

6.2 

2,835 

9.0 

9,455 

3.4 

145    | 

4.8 

1,045 

6.4 

3,185 

9.2 

10,055 

1     3.5 

170 

4.9 

1,145 

6.6 

3,555 

9.4 

10,655 

3.6 

195 

i 

5.0 

1,245 

6.8 

3,945 

9.6 

11,255 

3.7 

230 

5.1 

1,350 

7.0 

4,355 

1     10.0 

12, 455 

3.8 

265 

5.2 

1,455 

7.2 

4,775 

11.0 

15,455 

3.9 

320    ' 

5.3 

1,570 

7.4 

5,215 

1 

Tangent  above  9  feet  gage  height.    Differences  above  this  point,  300  per  tenth. 

Estimated  monthly  discharge  of  Arkansas  River  near  Arkansas  City,  Kans.,for 

1902  and  1903. 


Month. 


1902. 

eptember  23  to  30  .. 

October 

Tovember 

•ecember 

1903. 

Miliary 

ebruary 

Arch 

pril 

*y  -..- 

ine 

% 

ugust   

'ptember 

Jtober 

member 

Krember 


Discharge  in  second-feet. 

axiinum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

950 

375 

523 

8,299 

810 

70 

477 

29, 330 

675 

125 

209 

12,436 

265 

33 

• 

142 

8,731 

445 

37 

195 

11,990 

1,145 

70 

327 

18, 161 

1,935 

515 

1,056 

64,931 

950 

265 

536 

31,894 

1 1 , 255 

515 

3, 280 

202, 048 

15,455 

1,455 

5,  rm 

333,104 

2,835 

265 

1,178 

72,432 

1,570 

265 

922 

56, 692 

1,350 

125 

280 

16,661 

855 

125 

264 

16,233 

4, 565 

445u 

1,227 

73, 012 

515 

265 

1           &ft& 

\        S2,,M& 



\         
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ARKANSAS  RIVRR  AT  HUTCHINSON,  KAN 3. 

This  station  was  established  May  13,  1895,  and  is  located  al  the 
wagon  bridge  at  the  south  end  of  Main  street.  The  gage  consists  of 
an  oak  timber  spiked  to  a  pile  a  few  feet  above  the  bridge.  Bench 
mark  No.  1  is  the  upper  crosspiece  of  the  pier  guard.  Its  elevation 
is  8.35  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  top 
of  the  iron  doorsill  of  the  first  brick  building  next  to  the  river.  Its 
elevation  is  8.12  feet  above  gage  datum.  The  channel  is  straight  for 
some  distance  above  and  below  the  bridge  and  has  a  width  of  1,030 
feet,  broken  by  11  steel  piers.  The  bed  is  sandy  and  very  shifting, 
necessitating  frequent  discharge  measurements  and  soundings.  At 
low  water  the  stream  subdivides  into  a  number  of  small  channels. 
Measurements  of  discharge  are  made  from  the  bridge  at  high  water, 
and  at  low  water  they  can  be  made  by  wading. 

The  observer  is  Daniel  Lauer. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Discharge  measurements  of  Arkansas  River  at  Hutchinson,  Kan*.,  in  1903. 


Date. 

Hydrographer. 

■3R  i""*** 

March  24 

Jnue  10 

W.  G.  Russell 

do 

Frrt.       |  Srtmd-ftrt- 
1.85               452 

4.50  1         6,688 

Septemlier  8 do 

October  I   _    _ .  |  E.  C.  Murphy . . 


Urnndnilt,  gage  height. 

t                                                   14 

4                                                  III 

:                            In 

1  1  1.3 

a _ 1  I.* 

!:::::::::::::"::::::::::1J:I 

a i.a 

.  of  Arkansas  River  at  Hutchinson,  Ka«K.,for  19HJ- 


1.1.-]  ;  S.aj 
l.«  \  B.ai 


An,. 

Sept. 

Oct.  '■  N 

I  :. 

i.a 

0.80  '.  1 

].« 

i. so 

.00 'l 

I.M 

1.15 

.mil 

£10 

s.» 

1.10 

a  «> 

1.10 

.»li 

1.10 

2.  Til 

1.11-1 

.«  :  1 

a.  r.r. 

■A  Bfl 

1.06 

.86     1 

B.K 

1.(6 

.»    1 

i.on    i 

8.00 

1.10 

1.10     1 

l.K) 

1.0) 

1.16     1 

LIB 

.VH 

1.10  1  1 

1.J0 

.Sft 

1.10  '  1 

I.W 

LOU 

1.06     I 

1.(16     [ 

1.00 

1.70 

1.(11 

i  no    l 

1.00 

i.oo    1 

1.711 

1.00 

1.00  1  1 
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Mean  daily  gage  height,  in  feet,  of  Arkansas  River,  etc. — Continued. 


Dar. 

j» 

Teb. 

Mar 

Apr, 

n»r 

m. 

July.  An*.  Sept 

Oct. 

Not. 

Dm. 

L 

l.SS 

1,-IS 

l.« 

i.n 

i.« 

4.05 

1.45     l.W     1 

n 

i  on 

1,10 

1.10 

L. 

ISt 

Itf 

l«l 

L« 

1« 

4.00 

1.4S     1  Ml      ] 

mi 

l.rto 

i.n 

1.10 

LID 

1  :ti 

111 
1.45 

1  86 

1  ■ 

l.W 
l.» 

1.18 
l.W 

4.00 

s.n 

1.40     1.50 

1.40   i.m 

as 

05 

too 
l.on 

i.n 
i.n 

1 

1.00 

■ 

i  m 

1.« 

LM 

L» 

*.» 

an 

im 

1.45 

«5 

1.00 

I.n 

i.n 

1 

i  #■ 

1  ■ 

l.W 

£» 

8.40 

i.n 

i.n 

H 

l.H) 

i.n 

1    .... 

■'■ 

i.n 

i.n 

B.on 

a  is 

LM 

i.n 

m 

1.00 

LH) 

.85 

1(0 

I.TO 

1.00 

\,  Kane.,  from  January  1  to  Decern- 


I  $&     Dtoetarge.     ,£••&.     Dtocbaree.  '  ,£«™,     Dtachug..  j  £ffit     Dtaeharge 


Stcunii./e, 

2,550 

a, 810 

3,070 


Tangent  above  8. 30  feet  gaije  height.    Differences  above  this  point,  200  per  tenth. 

Estimated  monthly  discharge  of  Arkansas  River  at  Hutchinson,  Kans.,  in  1903. 

[Drainage  area,  34,000  xqnaro  mile*.] 


uraarr 

arch 

ml 

*y  

ly 

ptember 

ivember 

cember 

The  year 


Minimum.     Mlnli 


Rum 

Total  in 

Second-feet 
peraquare 

0.0061 

13,780 

13,718 

.0073 

32.  896 

.0160 

13,086 

.0068 

44,886 

.  0220 

170.404 

.0800 

.0180  . 
.0160  ' 

.00:12 

,  0028 
.0048 
.0043 


0, 0070 

.0076 
.01M0 

.  0(1711 
.0250 

.onyo 

.0210 


.  0054 

.  0(150 
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ARKANSAS   RIVER  AT  DODGE,  KANS. 

This  station  was  established  November  28,  1902,  by  W.  G.  Russell, 
and  is  located  one-fourth  mile  south  of  Dodge,  on  the  highway  bridge. 
The  gage  is  a  plain  staff  graduated  to  feet  and  tenths  and  nailed  to 
the  upstream  pile  of  the  twelfth  bent  at  the  north  end  of  the  bridge. 
The  initial  point  for  soundings  is  on  the  left  bank.  The  channel  both 
above  and  below  the  station  is  straight  for  about  100  feet;  both  banks 
are  low  and  liable  to  overflow;  the  bed  of  the  stream  is  sandy  and 
shifting.  The  observer  is  Alexander  Alter,  who  reads  the  gage  once 
each  day.     No  bench  marks  have  been  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  G.  Russell,  district  hydrographer. 

Discharge  measurements  of  Arkansas  River  at  Dodge,  Kans.,  in  1903. 


Date. 

Hydrographer. 

height. 

DisrSargt. 

Fttt. 

2.90 
4.20 
1.15 

M 

5,m 

August  14 

1 

Mean  daily  gage  height,  in  fret,  of  Arkansas  River  at  Dodge,  Kan*.,  for  WW. 


ni'.'jlily 

Aug.  Sept 

Oct.  1  Nov.,  Dc 

*5     1.55 

1.25      fa) 

0.3)  j    1. 

55      .96 

l.B  ,    ("> 

Si     1 

55     1.36 

l.ai     (■! 

till    1. 

45     1.4S 

I.lfl  .   (■'] 

«,    1. 

45       :* 

1-15!    ("J 

("I    1 

«)      1- 

:»    l» 

1.3(1  i   («) 

35   i.jsa   i.*r>  ■  ci 

«>|    1 

:r>    1  :ir>  '  1.35     <«) 

W      V 

45    i.as  '  i.»  1  (»> 

1") 

tn1   1. 

10     1.4,1     ttS '   t»> 

« 

50     l.M     1.16  '   W 

« 

1. 

ir.    1  j?.    i.ir.    fi) 

4U 

hi    1  :n    i.ffi  |  («) 

W 

1, 

;»  i.ai  ,  l.ae  i  w 

40 

1 

k.1   1  ir. '  |.tj  1  i«i 

m 

im     1.15  '  I.K  '   ("1 

1 

«> 

W     MM)     l.iffi  1   (n) 

1 

DO 

1 

£!      .SB     1,55      («1 

1 

V) 

1 

gfl     L.in     l.iiii  .   [•) 

1 

rti 

1 

35     l,«l     |.«      (») 

1 

10 

1 

35      .«     1.  iB  1   (i) 

I 

no 

1 

l«)      .<l".    i.:«f  '  (n) 

1 

■1 

1 

w      .(,-, 

1.15  !   1") 

1 

■■ 

1 

'.]  ARKANSAS   BITEB   DRAINAGE   BABIN.  269 

Mean  daily  gage  height,  in  feet,  of  Arkansas  River,  We.— Continued. 


ARKANSAS  RIVER  NEAR  SYRACUSE,    KANS. 

This  station,  established  August  21,  1902,  by  W.  G.  Russell,  is 
>catcd  on  the  highway  bridge  1  mile  south  of  Syracuse,  Kans.  The 
age  is  a  plain  staff  graduated  to  feet  and  tenths,  fastened  to  the  east 
i)e  of  the  bent  283  feet  south  of  the  north  end  of  the  bridge.  The 
uitial  point  for  soundings  is  on  the  left  bank.  The  channel  above 
nd  below  the  station  is  straight  and  the  water  is  sluggish.  The  right 
uuik  is  low  and  liable  to  overflow;  the  left  bank  is  high,  and  the  bed 
1  the  stream  is  sandy  and  shifting.  The  bench  mark  is  on  the  top 
■f  the  east  end  of  the  first  sill  at  the  north  end  of  the  bridge.  Its  ele- 
ction is  13.45  feet  above  the  zero  of  the  gage.  The  gage  is  read  daily 
>y  Clyde  S.  Welborn. 

The  observations  at  this  station  during  1903  have  been  made  under 
he  direction  of  W.  G.  Russell,  district  hydrographer. 

Discharge  measurements  of  Arkansas  Riirer  near  Syracuse.  Kans.,  in  1903. 


Date. 

Hydro^rBpher. 

Gage 
height. 

Discharge, 

W.  G.  Russell 

Fret. 
3.30 

4.4.7 
6.40 

7.10 
5.50 
2.10 

Stcond-fetf, 

15,368 

tine  12 

iwe  13 
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Mean  daily  gage,  height,  in  feet,  of  Arkansas  River  near  Syracuse,  Kaito.,  for  ml. 


Ih* 

Feb. 

ik.. 

Apr.  j  limy. 

him?.  July. 

*W 

Sept 

Oct 

Wot. 

D«- 

, 

?<M 

180 
2.80 
140 
183 
3.10 
3.10 
3.10 
i.  ID 
2.10 
3.U 
3.10 
MO 
2.4S 
8. 30 
2.80 
3.30 

1(0 
B.10 
8.  BO 

s.to 

8.  BO 

8«n 

8.80 
ISO 

8.  tO 

3.70 

3.70 

loo 
i«* 

3.40 

3.(0 

1.80     1.10 
1.75  1  1.70 
1.75  'l.TO 
1.70  M.flO 
1.70     l.W 
1.70     1.80 
1.70    i.-BO 
1.70     l.«l 
l.«l     1.70 
1.00    1)5 

i  di    i  -a 

l.SS    3.00 

]    M|       [    !.. 

i.fln    l-W 

l.W     1.70 
l.W     l.TO 
1.80:  1.70 

1.(0  |  LIB 

1.90 
l.TO 
1.80 

l.to 

1.80 

1.00 
B.80 
4.30 
4.60 

4.  SO 

7.W 
0,80 
S.4D 
5.00 
4.90 

8.00 

H  ,111 
*60 

:i  .VI 

■;.:>< 
1.80 

■.'.Tii 

3.  TO 

u.m 
i  hi 

:i  1„ 
8.10 
8-W 
3.70 

1.10 
8.10 
3.10 
3.10 
3.10 
1.00 
•j, it 

fj.no 

lift 

3.10 
8.-0S 

:;,., 
8.10 
3.80 
8.80 
8.00 
8.80 
ISO 
3.40 
180 
■;  :i  i 
3.30 
3.10 
3.10 

3.00 

3.00 
2.00 

3.00 

8.00 

■'  ... 

t.tn 
100 
3.  Ml 
100 
3.00 
8.09 
t  On 
8,00 
1O0 

too 

3.00 

3.00 
8. 03 
2.00 
8.00 
2.00 
2.00 
8.00 
2.03 
8.00 
2.00 
100 

100 

1.08 
LSO 

l.Ul 

LOO 
1.90 
l.W 
l.W 
1.80 
1  BO 

l.w 

1.80 
1.88 

l.W 

l.W 
1,00 
1.80 
1.80 
LOO 
180 
1.40 
1.80 
l.W 
L80 
1-SO 
1.00 
1.80 

1.80 
1.80 
l.W 
ISO 
l.W 
l.W 

■ 

f 
1 

■ 

00 
00 
00 
00 

10 

. 

1  »     "t 

; 

tm    'in 

a 

9 

10. 

•Ml 

J.  00 
810 
*» 
1» 

18    

1.80 
1.80 
1.(0 
1.80 
1.80 
1.88 
100 
:!.... 
•ill 
•1  iii 
3.00 
100 
100 
108 

Ho 
3.10 
i.W 

-ill 

U 

1 

id 
» 
m 

10 
10 

a 
m 

*i 

00 

10 

5.60    2.50 

18 

::  -:, 
2.30 
140 

J.  BO 
160 
180 

8.  TO 
8.40 

2.15 
8.00 
1.00 
3.00 
3.00 
S.OB 
l.W 

l.W 
it) 
1.S0 

18 

1 
1 

-. 
1 

i 
i 

5.  Ml 
LOO 
4.80 

4.50 

4.60 

i  to 

4.00 
880 

3.70 
3.7(1 

1.50 
3.00 

:u.i 
t.m 
110 
iw 

S.Sfl 

s.m 

S.4H 
JL30 

2.1M 

si -. 

l.Mi 
1.00 
1.80 
1.80 

I.«t 

1.80 
!.:<> 
1.80 
1.80 

1.70 

1.00 
l.W 

3  io 

B.i» 
3.011 

38 

, 

„ 

, 

fin 

&        

•  ID 

II. 

:w 

3.10  '    t» 

Hating  iabiefnr  A  rkam 


r  Sj/rnciiKi- .  Knn*.,frtm  January  1  tit  Jane' 


Disi-hnrn.' 
.»™™'./r,l. 


™. 

din 
height. 

Fttt. 

Discharge. 

!-/«■( 

SecowHHt 

(INI) 

3.4 

1,315 

-Hll 

3.5 

1-.43U 

3.6 

J.  543 

IHO 

3.7 

1.660 

UK) 

3.8 

1,775 

.MM) 

3.9 

1.890 

HOTT.J 
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Rating  table  for  Arkansas  River  near  Syracuse,  Kans.,from  June  S  to  December 

31,  1903. 


1  height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
heignt. 

i 

Discharge. 

Gage 
heignt. 

Discharge. 

'    Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.9 

8 

3.0 

545 

4.1 

2,460 

5.4 

8,350 

2.0 

20 

3.1 

645 

4.2 

2.770 

5.6 

9,590 

2.1 

28 

3.2 

755 

4.3 

3,100 

5.8 

10,910 

2.2 

50 

3.3 

875 

4.4 

3;  450 

6.0 

12,310 

2.3 

80 

3.4 

1,000 

4.5 

3,830 

6.2 

13,790 

2.4 

120 

3.5 

1,140 

4.6 

4,245 

6.4 

15,360 

2.5 

170 

3.6 

1,300 

4.7 

4,680 

6.6 

17,200 

2.6 

230 

3.7 

1,480 

4.8 

5, 140 

6.8 

19,300 

2.7 

300 

3.8 

1,680 

4.9 

5,620 

7.0 

21,600 

2.8 

375 

3.9 

1,910 

5.0 

6,120 

7.2 

24,100 

2.9 

455 

4.0 

2,170 

5.2 

7,190 

7.4 

26,800    , 

Estimated  monthly  discharge  of  Arkansas  River  near  Syracuse,  Kans.,  in  1903. 

[Drainage  area,  24,900  square  miles.] 


Month. 


January  _  

February 

March 

April 

toay 

June 

July 

August 

September 

October  

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


Minimum.       Mean. 


500 

1,660 

1,545 

40 

680 

28,300 

1,300 

1,000 

20 

8 

50 

28 


80 

130 

40 

10 

20 

20 

28 

20 

8 

8 

8 

8 


28,300 


169 
365 
600 
245 

100 

4, 893 

418 

178 

19 

8 

16 

17 

586 


Total  in 
acre-feet. 


Run-off. 


Second- feet  tv»«*i«  <« 
per  square   9ePj;n  m 
miir        mche8 


10, 391 
20,271  . 
36,892 
14,578  i 
6,149  ! 
291,154  ; 
25, 702 
10,945 
1,130 
492 
952 
1,045 

419,701  | 


0.0068 
.0150 
.0240 
.0098 
.0040 
.2000 
.0170 
.0072 
.00076 
.00032 
.00064 
.00068 


0.0078 
.0160 
|.  .0280 
,  .0109 
.0046 
.2200 
.0200 
.0083 
. 00085 
. 00037 
. 00071 
. 00078 


. 02385 


.31831 
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ARKANSAS  RIVER  NEAR  COOLIDGE,  KANS. 

This  station  was  established  May  5, 1903,  by  A.  Jacob.  It  is  located 
at  the  highway  bridge  on  the  road  running  south  from  Coolidge, 
Kans.,  and  about  1£  miles  east  of  the  Colorado-Kansas  boundary. 
The  bridge  is  about  1  mile  'from  the  Atchison,  Topeka  and  Santa  F( 
Railway  station  at  Coolidge,  Kans.  The  gage  is  a  1  by  5  inch  pim 
board  nailed  to  the  upper  pile  of  the  thirteenth  bent  from  the  soutl 
end  of  the  bridge.  It  is  read  twice  each  day  by  B.  N.  Johnson 
Discharge  measurements  are  made  from  the  bridge  at  high  water  am 
by  wading  at  low  water.  The  initial  point  for  soundings  is  the  second 
set  of  piles  from  the  south  end  of  the  bridge.  The  channel  is  straigh 
for  3,000  feet  above  and  2,000  feet  below  the  station.  The  velocity  i 
well  distributed  and  the  current  is  smooth.  The  right  bank  is  higl 
and  covered  with  grass.  The  left  bank  is  low,  covered  with  grass 
and  overflows  frequently.  The  channel  is  broad  and  shallow,  am 
the  bed  is  sandy.  After  each  flood  the  bed  is  inclined  to  becom 
quicksand,  with  considerable  change  in  the  cross  section.  Bencl 
mark  No.  1  is  the  top  of  an  iron  pipe,  2  inches  in  diameter  and  4  fee 
long,  resting  on  a  stone  3£  feet  below  the  surface  of  the  ground.  Tin 
pipe  projects  about  one-half  foot  above  the  ground  and  is  paints 
white.  It  is  located  18  feet  west  and  8  feet  south  of  the  second  seto 
piles  from  the  south  end  of  the  bridge.  Its  elevation  above  the  zen 
of  the  gage  is  5.55  feet.  Bench  mark  No.  2  is  a  60-penny  nail  drivei 
flush  in  a  cross  cut  on  the  top  of  the  west  end  of  the  fourteenth  ca] 
from  the  south  end  of  the  bridge.  Its  elevation  is  8.31  feet  above  tin 
zero  of  the  gage.  This  station  was  discontinued  October  31, 1903,  tin 
station  at  Syracuse,  Kans.,  to  be  continued  in  its  stead. 

Mean  daily  gage  height,  in  feet,  of  Arkansas  River  near  Coolidge,  Kans, ,  for  190S 


Day. 

May. 

1 

1 

2        

3                                                              

4:::::::::.:::::::: .:::.: : ' 

1 
5                                               ...           

B 1 

7 

0.65  ' 

8 

.  55 

9 

.45 

10 



.85 

11 

M\ 

12 

.70 

13 

1 
.ft) 

14 

.55 

15 

.50 

16     

.45  , 

17  

1 

18 

.30 

1 

Juno.  | 

July. 
2.25 

Aug. 
1.00 

Sept.      Oct 

0.60  | 

0. 70         0. 

3 

.00  , 

2.25 

1.05 

.55 

5 

.50  , 

2.05 

.95 

.50 

3 

.50 

1.85 

.90 

.60 

3 

.45 

1.70 

.80 

.55 

4 

".85  ' 

1.60 

.65 

.45 

4 

1.35 

1.55 

<«.85 

.35 

4 

2.70 

1.45 

.60 

.30 

2.85  1 

1.40 

1.05 

.80 

9 

2.65  : 

1 .  30 

2.80 

.20 

6 

4.50 

1.40 

2.10 

.20 

fi 

4.30  | 

1.90 

1.75 

.20 

fl 

3.35 

1.85 

1.75 

.20 

3.  or)  , 

1.55 

1.65 

.15 

m 
* 

1. 85 

1.45 

1.80 

.10 

* 

3.30 

1.40 

1.55 

.10 

f 

3.40 

1.35 

1.45 

.10 

.> 

3.40  , 

1.30 

1.35 

.15 

.1 

"Rain. 


".] 
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Mean  daily  gage  height,  in  feet,  of  Arkansas  River,  etc. — Continued. 


Day. 

Hay. 

0.85 
.40 
.85 
.80 
.25 
.25 
.80 

a.  50 

1.85 
al.OO 

1.16 
.85 
.75 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

3.05 
a  10 
2.95 
2.90 
2.90 
2.90 
2.85 
2.00 
2.40 
2.20 
2.05 
1.95 

1.25 
1.20 
1.85 
1.65 
1.50 
1.50 
1.40 
1.15 
1.05 
1.00 
1.10 
1.05 
1.00 

1.80 

1.25 

1.20 

1.10 

1.05 

1.00 

.90 

.90 

.75 

.70 

.70 

.80 

.75 

.85 
.60 
.60 
.60 
.85 
.46 
.60 
.60 
.85 
.80 
.80 
.85 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.10 

1.10 

1.10 

1.10 

i 

1.10 

i 

a  1.25 

1.20 

a  Bain. 


Discharge  measurements  of  Arkansas  River  near  Coolidge,  Kans. ,  in  190S. 


august  13 ; do 


Bating  table  for  Arkansas  River  near  Coolidge.  Kans.,  from  May  7  to  June  7, 

190.1. 


1M&   1  "«*«■•. 

Gage 
height. 

Discharge. 

Gage 
height. 

i 

Discharge. 

Gage 
height. 

Discharge. 

1 

F&t.       Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

i     0.2                   7 

0.6 

36 

1.0 

155 

1.4 

344 

.3    !             9 

•  < 

5< 

1.1 

199 

.4    I            13 

.8 

83 

1.2 

245 

.5                21 

.9 

11.1 

1.3 

294 

| 

IRR  99—04 

18 
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Rating  table  for  Arkansas  River  near  Coolidge,  Kans.,  from  June  S  to  October 

SI,  1903. 


Gage 
-  height. 

i 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

1    „ 
Gpge 

height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-fcft. 

0.6 

1 

1.6 

114 

2.6 

3,130 

3.6 

16.480 

.7 

2 

1.7 

220     ! 

2.7 

4,310 

3.7 

17,840 

.8 

3 

1.8 

335 

2.8 

5,630 

3.8 

19,200 

.9 

4 

1.9 

490     | 

2.9 

6,970 

3.9 

20,560 

1.0 

5 

2.0 

680 

3.0 

8,820 

4.0 

21,930 

1.1 

7 

2.1 

900     ' 

3.1 

9,680 

4.1 

23,280 

1.2 

13 

2.2 

1,170    | 

3.2 

11,040    | 

4.2 

24,640 

1.3 

29 

2.3 

1,470    | 

3.3 

12,400  ■! 

4.3 

26,000 

1.4 

55 

2.4 

1,830 

3.4 

13,760 

4.4 

27,360 

1.5 

92 

2.5 

2,330 

3.5 

15,120 

i 
i 

4.5 

i 

28,720 

Estimated  monthly  discharge  of  Arkansas  River  near  Coolidge,  Kans.%for  IMS. 

[Drainage  area,  24,000  square  miles.] 


Month. 


May  « 

June 

July 

August  . . . 
September 
October  _ .  - 


Maximum.    Minimum. 


Total  in 
acre-feet. 


Mean. 


Run-off. 


Second-feet  I D    thin 


319 

28, 720 

1 ,  320 

1,470 
o 

°1 


8 

17 

i) 

1 

0 
0 


6, 608 

211 
100 

Trace. 
4 


2, 826 

393, 203 

12,974 

7,501 


0. 0023 
.2700 
.0086 
.  0050 


0. 0022 

.3000 
.0099 
.  0058 


246 


The  period 


.00016 


00018 


416,750 


"  May  7  to  'U,  inclusive. 


ARKANSAS   RIVER  NEAR   CiRANADA,  COLO. 

• 

This  station  was  established  July  -4,  1903,  by  A.  Jacob.  It  Is 
located  at  the  highway  bridge  2A  miles  north  of  Granada,  Colo.* 
three-fourths  of  a  mile  below  the  head  gate*  of  Buffalo  canal  and  1 
mile  above  the  mouth  of  Buffalo  Creek.  The  gage  is  painted  in  black 
on  the  lower  cylinder  of  the  third  pier  of  the  bridge  from  the  left 
bank.  The  observer  is  Ben  Riley,  the  gateman  at  the  canal.  Pis* 
charge  measurements  are  made  at  high  water  from  the  wagon  bridge 
and  at  low  water  by  wading.  The  initial  point  for  soundings  is  the 
left  bridge  abutment.      The  channel  is  straight  for  2,000  feet  above 
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<1  below  the  station.  The  velocity  is  fairly  uniform.  The  right 
nk  is  low,  covered  with  grass,  and  liable  to  overflow.  The  left 
nk  is  low  and  marshy  and  overflows  at  nearly  all  floods.  The  bed 
the  stream  is  sandy,  free  from  vegetation,  and  shifting.  At  low 
ter  there  is  one  channel,  at  medium  stages  two  channels,  and  at 
;h  water  one  channel.     As  the  gage  is  painted  on  the  bridge  pier. 

bench  mark  has  been  established. 

IHneharge  measurement*  of  Arkanxat  River  near  Granada,  Cohi.,  in  1903. 


Date. 

Hydrographer. 

Out 
height. 

Dtacbarge. 

Frtt. 
2.18 
1.80 
.90 

Second-fcet. 

■  prior  to  August  10  nee  list  o 


'EatbnMed. 

"in  daily  gage  height,  in  feet,  of  Arkansas  River  near  Oranada,  Colo.,  for  1903. 


D»T.          '.Aw. 

Bent. 

Oct 

Dm.        J  Aug. 

Sept 

Oct  Ij        Day. 

*» 

Sept 

Oct. 

0.U 

.10 

.« 
.* 

M 
.*> 

,m 

.... 
.n 

A.  ID 

.80 
Vp 

.» 
:.. 

.» 

11 S.OO 

18 _..   1.60 

14- '  l.« 

111 _   1.3B 

i* i.a> 

nmln 

ONI 

.11 

■' 
TO 
:.. 
TO 
,, 
TO 
TO 

SO 
SO 
SO 
SO 
BO 
SO 

1  •» 

«l     & 

„ 

.an 

■m     *» 

m 

.::::::::i :« 

u i.»     m 

■j,     w 

-,, 

Vl     JJ 

i  m 

*l                           Vii 

hi 

I  sin 

ei                   m 

JB 

60 

n... *> 

iliMj  («Wp  for  Arkawwu  Rivrr  near  Granatin,  Colo. ,  from  August  I  to  October 


Duw-hiu-gfi. 

height. 

ftrantd-fett 

1.0 

3 

5 
7 

1.3 

1.3 
1.4 

Di**»n«..     h^t_     Dliwbar*...  i   ^{Jg^      Discharge 


Srrwtd/ert.       *'«(.        *r.,nrf-/r« 
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Estimated  monthly  discharge  of  Arkansas  River  near  Granada,  Cdo.9  for  1903. 

[Drainage  area,  28,478  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

MaTftnnni, 

Minimum. 

Mean. 

Second-feet 

per  square 

mue. 

Depth  in 
inches. 

AmPi*t a        

950 
2 
2 

8 
1 

• 

1 

107.0 
1.8 
1.0 

6,579 

77 
61 

0.0046 
.00006 
.00004 

0.0053 

September 

.   .00007 

October 

.00005 

The  period  . . . 

6,717 

•Records  from  April  88  to  August  1  thrown  out  as  unreliable. 
ARKANSAS  RIVER  NEAR  PROWERS,  COLO. 

This  station  was  established  May  22,  1903,  by  A.  Jacob.  It  b 
located  1  mile  east  of  Martin,  Colo.,  and  about  5  miles  upstream  fron 
Prowers,  Colo.  The  station  is  100  yards  north  of  the  Atchison 
Topeka  and  Santa  Fe  Railway,  and  just  below  the  mouth  of  Mac 
Creek.  The  gage  is  a  hard  pine  board  nailed  to  the  first  abutmen 
pile  above  the  dam  at  the  right  bank.  It  is  read  twice  each  day  ty 
William  Hustan,  the  gate  keeper.  At  low  water  discharge  measure 
ments  are  made  by  wading.  At  high  water  measurements  are  mad< 
either  from  the  Prowers  bridge,  5|  miles  downstream,  or  from  tin 
Caddoa  bridge,  6  miles  upstream.  At  the  Prowers  bridge  the  initia 
point  for  soundings  is  the  left  pier.  At  the  Caddoa  bridge  the  initia 
point  for  soundings  is  the  south  pier.  The  channel  is  straight  for  50 
feet  above  and  300  feet  below  the  station.  At  the  dam  the  rigt 
bank  is  high,  wooded,  and  not  liable  to  overflow.  The  left  bank  i 
high,  sodded,  and  liable  to  overflow  at  high  water.  The  cross  se< 
tion  of  the  stream  at  the  gage  is  the  crest  of  the  dam. 

The  l>ench  mark  is  a  nail  in  the  oak  pile  to  which  the  gage 
attached.     It  is  at  the  same  elevation  as  the  6-foot  mark  on  the  gag 

The  Keesee  ditch  and  the  Colorado  and  Kansas  canal  are  taken  oi 
just  above  the  dam.  Their  discharge  must  be  added  to  that  at  tl 
dam  to  obtain  the  total  for  the  river  at  this  point. 

The  cap  which  forms  the  crest  of  the  dams  was  washed  away  t 
floods  in  June  and  August,  1003.  Two  rating  tables  are  necessary  c 
this  account — one  for  the  periods  while  the  cap  was  in  place  and  or 
for  the  periods  when  it  was  washed  away. 
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Discharge  measurement*  of  Arkansas  River  near  Prowers,  Colo.,  fit  1903. 


Date. 

Uy  drographer . 

(Jag* 
height. 

DinehBrgo. 

lM 

Fttt. 

0.80 
.20 
.55 
.40 
.24 
.28 

1.40 
.10 
.86 

Second-feet, 

July  13 

do 

494 

August  7 

do 

70 

August  19  ..-  ...,.  

do 

333 

Mean  daily  gage  height,  in  feet,  of  Arkansas  River  near  Prowers,  Colo.,  for 


a.Jnly.  AUg.  Nov    Dec. 


J nne.  July.  Aug.  1 


"  No  water  going  over  dam. 
.— During  September  and  October  and  the  fure  part  u[  November  there  may  have  b> 
imoniit  of  water  passing  over  the  dam.  bnt  there  la  no  record  of  such  How.    If  there  i 
■as  very  alight. 
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Rating  tdbie  for  Arkansas  River  near  Prowers,  Colo.,  from  June  S  to  July 

from  August  9  to  August  $6%  190$. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

t 

■  height. 

Discharge. 1 

! 

Gage 
height. 

• 

Diflch 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

i 

|     Feet 

Second- feet. 

Feet. 

- 
Secont 

0.0 

86 

1.0 

2,550 

2.0 

6,450 

8.0 

io,: 

.1 

95 

1.1 

2,940 

2.1 

6,840 

8.2 

11. 

.2 

145 

1.2 

8,880 

j      2.2 

7,280 

8.4 

11,! 

.8 

280 

1.8 

8,720 

J      2.8 

7,620 

8.6 

12J 

.4 

425 

1.4 

4,110 

|      2.4 

8,010 

8.8 

13, 

.5 

855 

1.5 

4,500 

1      2.5 

8,400 

4.0 

14,: 

.6 

990 

1.6 

4,890 

|      2.6 

8,790 

4.2 

15,i 

.7 

1,880 

1.7 

5,280 

|      2.7 

9,180 

4.4 

15,! 

.8 

1,770 

1.8 

5,670 

2.8 

9,570 

4.6 

16.  i 

.9 

2,160 

1.9 

6,060 

i      2.9 

1 

9,960 

4.8 

17.: 

Rating  table  for  Arkansas  River  near  Prowers,  Colo.,  from  July  13  to  A\ 

,  and  from  November  £0  to  December  31, 1903. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

0.0 

5 

0.8 

140 

.1 

25 

1        .4 

250 

.2 

65 

■ 

435 

Gage 
height. 

Discharge. 

Gage 

height. 

Disci 

Feet. 

Second-feet. 

Feet. 

Secont 

0.6 

690 

0.9 

V 

1          7 

1 

1.005 

I        .8 

1 

1,380 

1 

1 

Estimated  monthly  discharge  of  Arkansas  River  at  Colorado  and  Kansa 

near  Prowers,  Colo.,  for  1903. 
[Drainage  area,  19,1£>  square  miles. 5 


Month. 


Discharge  in  second-feet. 


Maximum/'  Minimum."     Mean." 


Total  in 
acre-foet.a 


I. 


June  (26  days) i  17, 440 

July I  2,202 

August i  3,003 

September J  29. 5 

October I  23 

November I  86.2 

December  1-15 148 

The  period  . . 


131.5 
90.5 
32 
26 
23 

46.2 
30. 5 


4.296  ' 

443  i 

346  | 

26  i 

23  | 
40  ' 

60  ! 


255, 630 
27,239 
21,275 
1,547 
1,414 
2,380 
1 .  785 


Ron-ofl 


Second-feet  r 

per  square  !  { 

mile.       "  ' 


0.2246 
.0232 
.0181 
.0014 
.0012 
.0021 
.0031 


311,270 


a  Maximum  and  minimum  include  water  in  Keesce  ditch  and  Colorado  and  Kansas  ci 

Note.  —Prom  August  27  to  November  19  there  are  no  definite  records  for  the  river,  but 

ing  to  information  from  the  State  engineer's  office  there  was  little  or  no  flow  over  the  d 

ing  September,  and  during  October  and  November  some  water  passed  over  the  dam,  1 

much  is  not  known. 
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Discharge  measurement*  of  Colorado  and  Kansas  canal  near  Prowers,  Colo., 

in  1903. 


April  23 
Mayl._ 
May  9.. 
May  20. 

Do. 

Do. 

Do. 

June  5 _• . do 

June  23 do 

June  30 do 

i 

July  10 - do 


A.  Jacob 
...do  .. 
...do  .. 
....do  .. 
.  .  .do  . . 
...do  .. 
...do  .. 


July 23  ... 
July  30 
August  7. 
August  15 


do 
do 
do 
do 


Feet. 

Second-feet. 

1.07 

28 

1.32 

87 

1.04 

21 

1.42 

31 

1.11 

21 

1.64 

41 

.53 

5 

.94 

21 

1.70 

49 

1.85 

54 

1.05 

22 

1.33 

38 

.85 

18 

1.00 

23 

1.15 

29 

Jfaiw  daily  gage  height,  in  feet,  of  Colorado  and  Kansas  canal  at  Martin,  near 

Prowers,  Colo.,  for  190.1. 


Day. 


June.     July 


3. 
4. 
5. 
6. 

m 

i. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
13. 
16. 
17. 
1*. 
!».. 
».. 
21.. 
2. 


0.80 

.80 

.80 

.80 

.80 

.90 

1.10 

2.10 

2.85 

2.90 

3. 10 

2.5U 

2.f)0 

3.10 

2.20 

2.30 

l.ffi 

2.10 

2.20 

2. 10 

2.10 

1.90 


1.20 
2.00 
2.10 
2.00 
2.00 
1.80 
1.35 
.95 
.90 
.90 
.90 
1.55 
2.20 
1.90 
2.20 
2.20 
2.20 
1.(50 
1.10 
2.50 
2.45 
2.00 


Aug. 

1.10 
1.25 
1.10 
1.00 
1.00 
1.00 
1.10 
1.10 
1.80 
2.15 
1.00 
1.50 
1.30 
1.10 
1.10 
1.10 
1.10 
1.10 
1.40 
1.70 
1.75 
1.10 


Sept.       Oct. 


1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


1.01) 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Nov.   ,    Dec. 


0.95 

.95 

.95 

.95 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10  i 
1.10  ' 

i.io  ; 

1.00  I 
1.00  i 
1.00  ! 
1.00 
1.00 
1.00  i 


0.90 
.90 
.90 
.90 
.80 
.80 
.50 
.50 
.50 
.50 
.50 
.50 
.40 
.40 
.40 


«  Canal  dry  from  December  10  to  31,  inclusive. 
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Mean  daily  gage  height,  in  feet,  of  Colorado  and  KanmiM  canal,  etc.— Continued. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec 

28 

1.00 
1.70 
LTD 
1.70 
1.70 
2.10 
2.10 
2.10 

1.85 

.00 

L15 

1.40 

1.40 

.00 

.80 

.80 

.80 

1.10 
LIO 
1.10 
1.10 
1.10 
1.10 
LIO 
1.10 
1.10 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
LOO 
LOO 

1.00 
1.00 
1.00 
LOO 
1.00 
1.00 
1.00 
1.00 
1.00 

0.98 

2ft 

.98  

25 

.98  1... 

20 

i 
.95  

fl 

.96  I 

28 

.90  

20 

80 .*. 

.90  - 

81 

Rating  table  for  Colorado  and  Kansas  canal  near  Prowers,  Colo.,  from  June  I 

to  December  SI,  1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet, 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-fttt. 

0.4 

5.5 

1.1 

26.5 

1.8 

51.0 

2.5 

78.0 

.5 

8.0 

1.2 

80.0 

1.9 

54.5 

2.6 

80.0 

.6 

10.5 

1.8 

88.5 

2.0 

58.0 

2.7 

84.0 

.7 

18.5 

1.4 

87.0 

2.1 

61.5 

2.8 

88.0 

.8 

16.5 

1.5 

40.5 

2.2 

65.0 

2.9 

92.0 

.9 

10.5 

1.6 

44.0 

2.8 

68.5 

8.0 

96.0 

1.0 

28.0    | 

1.7 

47.5 

2.4 

i 

72.0 

8.1 

100.0 

Estimated  monthly  discharge  of  Colorado  and  Kansas  canal  near  Prowers,  Colo- 

in  lWki. 


Month. 


June 

July 

August 

September 

October 

November 

December  1-15 


The  period 


DiHcharge  in  second-feet. 


Maximum. 


100.0 
76.0 
68.2 
26.5 
23.0 
26. 5 
19.5 


Minimum. 


I 


I. 


16.5 
16.5 
23.0 
23.0 
23.0 
19.5 
5.5 


Mean. 


.54.9 
41.9 
80.6 
24.9 
28.0 
22.8 
11.7 


Total  I© 
acre-fee* 


8,2< 
3,5* 
1.8" 

1,* 
1,4 
1.* 


12,$: 
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Discharge  measurements  of  Kettee  ditch  near  Prower*,  Colo. ,  in  1903. 


Date. 

Hydrotfraphrr. 

Oue 

height. 

Discharge, 

Ftrt. 

8tcond-ftet. 

1.82 
1.85 
1.74 
.75 

M 

W 
1.61 
1.75 
1.78 
.82 
1.80 

n«23 

«  Not  drawing. 

Mean  daily  gage  height,  in  feet,  of  Keetee  ditch  n 


r  Prowers,  Colo.,  for  1903. 


July 

An*. 

Sepl 

1,78 

1  78 

l.flD 

1.78 

LIS 

1.00 

1.1 

1.78 

1.(1) 

1.1* 

t.H) 

1  ..I 

1.75 

1.80 

1  '.1 

l.Tft 

1.80 

1.00 

1.JB 

LAO 

I.IJU 

1.75 

l.TS 

1.01) 

I.W 

1.75 

1  III 

l.TS 

1.75 

1.1(1 

1.78 

1.75 

1.00 

Day  July.  Aug. 


.78 

1.1 

.80 

1. 

.» 

.86 

.78 

1. 

.75 

1. 

.Ml 

.50 

). 

.75 

"ting  table  for  Keetee  ditch  »i 


„;$,. '  "«>™.  iSai  »-*"•••  1  b?,x. 

DiacbargH. 

1,235. 

Discharge, 

ftcl.       Sre-md-fett. 

1.0  8.0 

1.1  1          4.2 

1 

Pm(.      Srn»ut-/«rf.      Fret. 

1.2  '          fi.4     '        1.4 

1.3  |          G.6     1        1.5 

7.8 
0.0 

Ftrt. 

1.8 
1.7 

Seeond-fttt. 
10.  a 
11.4 
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Estimated  monthly  discharge  of  Keesee  ditch  near  Prowers,  Colo.,  for  1903. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet 

July 

12.6 

12.0 

3.0 

7.2 
9.0 
3.0 

11.6 

11.6 

3.0 

August 

7« 

September  1-15 

ft 

The  period 

1.51! 

ARKANSAS  RIVER  NEAR  LA    JUNTA,  COLO. 

This  station  was  established  April  7,  1903,  by  M.  C.  Hinderlidei 
It  is  located  1  mile  east  of  La  Junta,  Colo.,  200  feet  east  of  the  statio 
signal  on  the  Atchison,  Topeka  and  Santa  Fe  Railway  $nd  one-fourt 
mile  west  of  the  stock  yards.  The  gage  is  read  twice  each  day  t 
J.  M.  Hoskins.  It  is  an  inclined  4  by  6  inch  pine  timber  1 8  feet  Ion 
bolted  at  the  lower  end  to  the  shale  bed,  and  with  its  upper  end  burn 
in  the  shale  and  clay  bank.  It  reads  from  0.2  to  6.5  feet.  Dischar: 
measurements  are  made  at  high  water  from  the  downstream  side 
the  highway  bridge  one-fourtli  mile  upstream.  At  low  water  men 
urements  are  made  by  wading.  The  initial  point  for  soundings  is  t-1 
south  end  of  the  wagon  bridge.  The  channel  is  straight  for  50  fe 
above  the  gage  and  for  GOO  feet  below.  The  current  is  moderate  ai 
there  is  but  one  channel  at  all  stages.  The  right  bank  is  hi* 
and  steep  and  is  not  liable  to  overflow.  The  left  bank  is  a  grav 
and  sand  bar  sloping  gently,  over  which  the  water  rises  for  about  3< 
feet.  The  bed  of  the  stream  is  composed  of  shale  and  shifting  saii< 
At  low  water  the  measurements  are  made  by  wading  at  the  gage  ro< 
and  a  good  cross  section  of  smooth  shale  can  be  obtained,  givir 
accurate  results.  At  high  water,  when  measurements  are  made  froi 
the  bridge,  the  current  is  broken  by  old  piles  under  the  bridge,  whit* 
decreases  the  accuracy  of  the  measurements  at  these  stages.  Th 
bench  mark  is  a  --inch  iron  pipe  4  feet  long  driven  3  feet  into  th 
shale  and  set  in  cement.  The  top  is  painted  white.  The  elevatio 
of  the  top  is  2.. '57  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Arkansas  River  near  Iai  Junta,  Colo.,  in  190S. 


Da  to. 


Hydrographer. 


April  7 

April  23 .  - i  A.  Jacob 

April  :*0 I   ....do  .. 

Mav  12 ' do  .. 


M.  C.  Hinderlider 


May  13. 
May  23 


do 
do 


Ga^e 
height. 


Feet. 
0.40 
.SO 
.90 
.75 
.50 
.70 


Discharge 


Second-/* 


HOTT.] 


ARKANSAS   BIVER   DRAINAGE   BASIN. 


283 


Ducharge  measurements  of  Arkansas  River  near  La  Junta,  Colo, ,  in  190$ — Cont'd. 


Date. 

Hydrographer. 

Gaffe 
height. 

Discharge. 

May  28 

A.  Jacob    _ 

|       Feet. 

1.05 

j          4.60 

4.35 

.40 

.30 

1.15 

Second-feet. 
86 

June  6 

d 

o 

o 

o 

o 

o 

o 

5,091 
4,575 

51 

June  18 

d 

July2 

d 

July9 

d 

28 

July  17 

d 

259 

July  22 

d 

.45 

.78 

40 

August  1 

d 

o 

o 

o 

Murohv 

87 

August  6 

d 

.43 

1.71 

.83 

22 

August  8 

d 

610 

October  17 

E.  C. 

9 

?t ,  of  Arkansas  River  near 

LaJ 

Mean  daily  gage  height,  in  fet 

unta,  Colo 

,,for  1908. 

Day. 

• 

Apr. 

May. 

June. 

July. 

1.20 

.45 

.30 

.30 

.40 

.55 

.60 

.45 

.40 

.35 

.95 

1.30 

1.80 

1  85 

Aug. 

0.80 

.55 

.55 

.50 

.40 

.45 

1.45 

2.00 

1.40 

.85 

.55 

.55 

.50 

& 

apt. 

0.75 
.70 
.70 
.75 
.70 
.70 
.70 
.70 
.70 
.70 
.50 
.40 
40 

Oct. 

1 

0.85 
.90 
.95 
.90 

1.15 
1.05 
1.10 

1  45 

0.40 

2... 

.45 

3 

45 

4 

50 

5 

0.40 
.40 
.40 
.40 
.30 
.40 
.85 
.40 
.40 
.40 
.40 
.40 
.40 
.30 
.70 
.55 
.45 
.50 
.50 
.50 
.70 
75 

.85         1  ftft 

50 

«... 

.80 

(&) 

(ft) 

<») 

(ft) 
(b) 

(b) 

"2.06 

4.50 

4.55 

2.50 

<*5.75 

*7.00 

c  ft  !ffl 

40 

7 

40 

8.... 

60 

».... 

45 

10 

40 

11.... 

40 

it.... 

40 

13.... 

.50  !    <-6.00 

.95  ;    <?5.40 

.80      <?5.00 

1.20      C4.70 

1.06  !    o4.50 

.90  !    c4.35 

1.00      o4.25 

1.25        3.90 

75        a  «n 

u\ 

14 

55              •*" 

15.... 

1  35           40 

.75 
.70 
.70 
.80 
.75 
.60 
.50 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 

40 

16.. 

1.35 
1.20 
1  40 

.40 

.60 
i  in 

40 

17.. 

40 

18. 

40 

19. 

2.20  '      1.50 

1.05  j      1.20 

60            on 

45 

».. 

35 

2?.. 

30 

8.. 

.      .80 

.70 

75 

3.50 
2.85 

9  ftft 

.50 

45 

1.45 

1  20 

50 

30 

23. 

45 

31) 

24. 

.40 

30 

2). 

1.10  '     2.25 
l  *»        i  tf> 

.30 
30 

». 

1  35            "R 

27.. 

.90  '      1.05        1.65 

.90         1.10        2.00 

.80        1.15:      2.55 

85         i   in        s  ir 

1.25 
1.10 
1.35 
1.50 
1  20 

.85 
80 

40 

28. 

40 

29 

50 

40 

3D. 

.45 

.90 

50 

31. 

1  05 

.75 

.  _  _^_ 

* 

"Rain. 

6  Observer  changed. 


_         No  records. 
e  Records  for  June  10  to  19,  both  inclusive,  are  hypothetical  and  were  aont  m  \yy  \t?&Ti>VYfe\itascN 
being  taken  from  drift. 
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Rating  table  for  Arkansas  River  near  La  Junta,  Colo.,  from  April  5  to  Junk  5, 1903. 


Oage 

height. 

Discharge. 

Oage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.3 

3 

0.7 

26 

.4 

i 

.8 

38 

.5 

12 

.9 

56 

1         •« 

1 

18 

1.0 

76 

Oage 
height. 


Feet. 
1.1 
l.p 
1.8 
1.4 


Discharge. 

Oage 
height. 

Second-feet. 

Feet. 

96 

1.5 

116 

136 

156 

Discharge. 


Second-fttt. 


176 


Three  rating  curves  owing  to  change  in  channel  at  high  and  low  water. 
Rating  table  for  Arkansas  River  near  La  Junta,  Colo.  ,from  June  6  to  July  17, 1903. 


Oage 
height. 

Discharge* 

! 

Oage 
height. 

Feet. 

Discharge. 

i 

t     Gage 

j  height. 

| 

Discharge. 

Oage 
height. 

Discharge. 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet 

0.3 

32 

1.3 

340 

2.6 

1,495 

4.6 

5,125 

.4 

43 

1.4 

400 

2.8 

1,745 

4.8 

5,555 

.5 

57 

1.5 

460 

3.0 

2,020 

5.0 

5,985 

.6 

73 

1.6 

530 

3.2 

2,310 

5.2 

6,415 

.7 

94    1 

i 

1.7 

600 

3.4 

2,635 

5.4 

6,845 

.8 

120    1 

1.8 

680     ' 

3.6 

3,010 

5.6 

7,275 

.9 

152     , 

1.9 

765 

i      3-8 

3,420 

5.8 

7,705 

1.0 

191 

2.0 

855 

4.0 

3,840 

6.0 

8,135 

1.1 

234 

2.2 

1 ,  045 

4.2 

4,265 

6.5 

9,210 

1       1.2 

285     , 

2.4 

1,260 

4.4 

i 

4,695 

7.0 

10,285 

Rating  table  for  Arkansas  River  near  La  Junta .  Colo. ,  from  July  IS  to  October  3U 

J  903. 


Gage 


Gage 


hSSKt.   !  D««*»W.      h^ht.   I  Discharge 


Feet. 

0.3 

.4 


.5 


.6 


Second -feet. 
G 
18 
32 
48 
6G 


ii 


Feet. 
0.8 

.9 
1.0 
1.1 
1.2 


Second-feet. 

90 
124 
173 
229 
289 


h?ight.    I  Discharge. 
Fee  t.      ;  Second -feet. 

1.3  *>2 


1.4 
1.5 
1.6 
1.7 


415 
478 
541 
C04 


Ga 


hefglft.   I  Discharge. 


2.2 


Feet .       Second-feet 

1.8  |  667 

1.9  j  730 

2. 0  |  793 

2.1  856 


919 
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Estimated  monthly  discharge  of  Arkansas  River  near  La  Junta,  Colo. ,  for  1903. 

[Drainage  area,  12,800  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

April  5-30 

56 

126 

10,285 

919 

793 

90 

78 

3 
12 
86 
32 
18 

17 

68 

3,328 

250 

126 

877 
3,372 
198,030 
15, 372 
7,747 
2,797 
1,291 

0.0014 
.0056 
.2728 
.0205 
.0103 
.0039 
.0017 

0.0014 

May  1-6  and  13-31 «. 
Jnne 

.0052 
.3043 

Jnly 

.0236 

Amrast 

.0119 

September 

18              47 

.0044 

October 

6 

21 
i 

.0020 

The  period 

i 

229,486 

■ 

a  May  7-12,  no  record. 
ARKANSAS  RIVER  NEAR  ROCKY  FORD,   COLO. 

The  old  station  was  located  2  miles  northeast  of  Rocky  Ford,  Colo., 
and  was  established  May  3,  1897.  The  gage  consisted  of  a  vertical  1 
by  3  inch  timber  notched  in  tenths  and  securely  nailed  to  the  pile  pro- 
tection to  the  abutment  of  the  wagon  bridge  at  the  left  side  of  the 
8tream,  upper  side  of  the  bridge.  The  initial  point  for  soundings  was 
on  the  left  bank  at  the  water's  edge.  Both  banks  are  high  and  liable 
to  overflow  only  at  very  high  water.  The  channel  is  straight  for  about 
300  feet  above  and  below  the  station.  The  bed  is  sandy  and  shifting. 
This  station  was  abandoned  April  7,  1900. 

The  new  station  was  established  by  R.  W.  Ilawley  April  19,  1901. 
It  is  located  2  miles  west  of  the  wagon  bridge  at  Rocky  Ford,  4^  miles 
northwest  of  the  Rocky  Ford  station  on  the  Atchison,  Topeka  and 
Santa  Fe  Railway,  and  one-fourth  mile  below  the  old  ford.  The  gage 
is  an  inclined  4  by  6  inch  pine  timber  on  the  left  bank  at  the  end 
of  the  cable.  It  is  fastened  to  bed  rock  by  bolts  2  feet  long,  which 
Hre  cemented  into  the  rock.  During  the  high  water  in  June,  1903,  the 
Upper  section  of  the  gage  rod  was  carried  away.     The  rest  of  the  read- 

• 

lugs  during  that  flood  were  read  on  a  temporary  rod.  They  were  cor- 
rected to  reduce  them  to  the  datum  of  the  previous  gage.  After  the 
flood  had  subsided  a  new  gage  was  established  on  the  old  gage  datum. 
The  gage  is  read  twice  each  day  by  L.  Enyart.  Discharge  measure- 
ments are  made  by  means  of  a  cable  and  car  laocted  at  the  gage.  At 
low  water  measurements  may  be  made  by  wading.  The  initial  point 
*or  soundings  is  the  crest  of  the  shale  on  the  north  bank  of  the  river 
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at  the  top  of  the  gage.  The  channel  is  straight  for  19000  feet  above 
and  800  feet  below  the  station.  It  has  a  width  of  260  feet  at  ordinary 
high  water  and  25  to  35  feet  at  low  water.  The  velocity  is  well  dis- 
tributed and  never  sluggish.  The  right  bank  overflows  at  a  gage 
height  of  7  feet.  The  left  bank  is  composed  of  shale  to  a  height  of  9 
feet,  above  which  there  is  a  clay  bank  extending  to  a  height  of  30  feet 
above  the  river  bed.  It  will  never  overflow.  The  bed  of  the  stream 
is  composed  at  times  of  smooth,  level,  slaty  shale.  More  frequently, 
however,  there  is  a  sand  bar  in  the  middle  of  the  stream,  forming  two 
channels.  The  bench  mark  is  a  nail  driven  at  the  edge  of  a  notch 
cut  on  the  north  side  of  a  Cottonwood  tree  on  the  right  bank  of  the 
river.  It  is  about  1±  feet  above  the  ground  and  is  7.52  feet  above 
the  zero  of  the  gage.  This  station  is  of  especial  importance  owing  to 
the  fact  that  it  is  one  of  the  few  places  on  Arkansas  River  where  the 
channel  is  at  all  permanent. 

Discharge  measurements  of  Arkansas  River  near  Rocky  Ford,  Colo.,  in  1903. 


Date. 


Hydrographer. 


April6 

April  27 

May  12 

May  25 do 

May  27 do 

j 
June  8 , do 

June  16 

July6 

JulyS 

July  18 

July  19 

July  21 

August  2 

August  5 

August  8 

August  16 

Octol>er  16 


M.  C.  Hinderlider 

A.  Jacob* 

...do 


....do 

....do 

...do  

...do  

....do  

....do  

....do    

....do 

....do 

...do 

E.  C.  Murphy 


bnuSTt. 


Ae(. 

Second-fett. 

0.28 

106 

-  .10 

14 

-  .10 

14 

.70 

328 

.55 

342 

2.55 

2.412 

3.80 

6,712 

1.40 

555 

1.10 

311 

2.00 

954 

2.88 

2,998 

1.88 

496 

.70 

129 

.48 

61 

1.50 

578 

1.31 

439 

.49 

110 

Discharge. 


HOYT-] 
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Jfean  daily  gage  height,  in  feet,  of  Arkansas  River  near  Rocky  Ford,  Colo. ,  for  1903. 


Day. 

Apr. 

May. 

June. 

July. 

ADg. 

Sept. 

Oct. 

1 

-0.10 

-  .10 
.10 
.00 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 
.30 
.80 
.33 
.60 
.60 
.35 
.80 
.80 
.30 
.58 
.70 
.55 
.55 
.50 
.40 
.55 
.20 

0.45 
.75 
.83 
1.00 
1.50 
a2.50 
3.35 
2.80 
2.85 
6.50 
3.60 
2.80 
2.60 
2.75 
2.85 
3.70 
3.90 
3.60 
3.40 
3.30 
8.20 
3.10 
2.90 
2.80 
2.60 
2.50 
2.40 
2.25 
2.35 
2.35 

2.10 
1.90 
1.40 
1.25 
1.65 
1.40 
1.20 
1.10 
.75 
1.10 
1.50 
2.10 
2.05 
2.00 
1.55 
1.60 
1.65 
2.00 
2.75 
1.45 
1.30 
1.65 
1.65 
1.80 
1.60 
1.30 
1.05 

.ar> 

1.73 

1.15 

.95 

0.80 

.70 

.58 

.50 

.45 

.40 

2.60 

1.65 

2.65 

1.20 

.55 

.40 

.30 

.80 

.80 

1.35 

1.65 

1.65 

1.05 

1.05 

.45 

.30 

.60 

1.15 

1.08 

.65 

1.10 

.65 

.40 

.85 

.65 

0.40 
.45 
.80 
.58 
,45 
.38 
.40 
.35 
.33 
.45 
.80 
.75 
.53 
.60 
.65 
.60 
.80 
.78 
.60 
.53 
.53 
.43 
.38 
.40 
.55 
.45 
.48 
.63 
.55 
.48 

0.45 

t 

.55 

3 

.45 

4 

.80 

5 

.40 

6 

m 

0.20 
.25 
.23 
.17 
.18 
.20 
.20 
.18 
.18 
.18 
.13 
.15 
.10 
.10 
.13 
.13 
.10 
.10 
.10 
.10 
.10 
.00 

-  .10 

-  .10 

.33 
.30 

S 

.33 

9 

.38 

10 

.88 

11 

.88 

12 

.38 

13 •_ 

.33 

14 

.40 

15 

.45 

16 '__    . 

•  5Q 
.60 

17 

IS 

.55 

1* 

.60 

SO 

.60 

21 

.50 

£ 

.50 

23 

.55 

24 

.60 

25 

.60 

28....                     

.  .60 

27....                

.60 

#.... 

.60 

a...               .   ..  . 

60 

9) 

31 .     .      . 

.65 
.65 

. 

"Rain. 

Anting  table  for  Arkansas  River  near  Rocky  Ford ,  Colo.,  from  April  (>  to  June  10, 

WO.i. 


Gage 
height. 

Discharge. 

I 

Gage 
{   height. 

Discharge. 
Second-feet. 

Gage 

height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

Second-feet 

0.1 

14 

0.9 

458 

1.9 

1,370     ! 

2.9 

3, 220 

.0 

38 

1.0 

526 

2.0 

1,490     ! 

3.0 

3,510 

.1 

69 

1.1 

600 

2.1 

1,620 

3.1 

3,820 

0 

102 

1.2 

680     ; 

A*.    <!) 

1,770 

3.2 

4,150 

.3 

137 

1.3 

760 

2.3 

1,940 

3.3 

4,510 

.4 

176 

1.4 

840 

2.4 

2,120 

3.4 

4,900 

222 

1.5 

930 

2. 5 

2,310     . 

3.8 

6,710 

.6 

273 

1.6 

1,030 

2.6 

2,510 

6.5 

"19,400 

328 

1.7 

1,140 

2.7 

2,720 

.8 

392 

1.8 

1,250 

2.8 

2, 950 

«  Estimated. 

Two  rating  tables  owing  to  change  of  river  bed, 
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Hating  table  for  Arkansas  River  near  Rocky  Ford,  Colo.,  from  June  11  to  OdA* 

SI,  1903. 


Gage 
height. 

Discharge. 

■ 
Second-feet. 

10 

height. 

1 
Discharge.  1 

1 

1 

Gage 
height 

Discharge.  1 

Gage 
height 

Dfahitffc 

Feet. 
0.0 

Feet. 
1.0 

Second-feet  J. 
256    J 

Feet. 
2.0 

Second-feet  J 
1,060    i 

Feet. 
3.0 

Seaatydi 

.1 

19 

1.1 

310    i 

2.1 

1,190    I 

3.1 

3,790 

.2 

30 

1.2 

870    ! 

2.2 

1,850    ! 

3.2 

4,080 

.8 

44    : 

1.8 

435 

2.3 

1,540 

3.3 

4.460 

A 

62     , 

1.4 

504 

2.4 

1,750 

3.4 

4,870 

.5 

84 

1.5 

579    | 

2.5 

1,960 

3.5 

5,310 

.6 

no   : 

1.6 

662 

2.6 

2,220 

3.6 

5,770 

140    ( 

1.7 

752 

2.7 

2,480    ! 

8.7 

6.240 

.8 

172    i 

1.8 

848    ! 

i 

2.8 

2,760 

3.8 

6,710 

.0 

210 

1.9 

950 

i 

2.9 

i 
i 

3,060 

3.9 

7,180 

Curve  extended  below  0.43  gage  height  on  this  table. 

Estimated  monthly  discharge  of  Arkansas  River  near  Rocky  Ford,  Colo.%for  1S0S. 

[Drainage  area,  11,440  square  miles,] 


Month. 


April  6-30 . 

May 

June . 

July 

August  . . . 
September 
October . . . 


Discharge  in  second -feet. 


Maximum. 


The  period 


119 

:m 

19,400 

2,620 

2,350 

172 

125 


Minimum.       Mean. 


14 
14 
198 
156 
44 
49 
44 


19,400 


14 


76 

117 

3, 436 

684 

356 

95 

84 


Total  in 
acre-feet. 


3,769 

7,194 

204, 456 

42, 057 

21,890 

5, 653 

5,165 


Run-off. 


Second-feet!  nenthta 
mile. 


0.007 
.010 
.300 
.060 
.031 
.008 
.007 


O.Ofi 
013 
335 


036 
009 


ARKANSAS   RIVER   NEAR  NEPESTA,  COLO. 

The  original  station,  established  September  8,  1897,  is  located  lfi$ 
feet  north  of  Nepesta,  Colo.,  at  a  wagon  bridge,  200  feet  below  the 
Atchison,  Topeka  and  Santa  Fe  Railroad.      The  gage  consists  of  a 
vertical  timber  graduated  to  feet  and  tenths,  securely  fastened  to  tbe 
upstream  cylinder  of  the  bridge,  on  the  left  side  of  the  river.     Tbe 
channel  above  and  below  the  station  is  straight  for  several  hundred 
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eet,  while  the  bed  is  sandy  and  shifting,  and  the  results,  therefore,  are 
lot  altogether  satisfactory  for  the  purpose  of  making  a  rating  table, 
"'his  station  was  maintained  by  the  Great  Plains  Water  Company  until 
)ecember,  1900.  May  1,  1901,  another  station  was  established  by 
L  L.  Fellows,  assisted  by  C.  W.  Beach,  at  the  dam  and  head  gate  of 
he  Oxford  Farmers'  canal,  H  miles  west  of  Nepesta.  The  station 
onsists  of  the  dam  crossing  the  river  at  the  head  gate,  forming  a  weir, 
nd  a  gage  rod,  consisting  of  a  2  by  6  inch  timber,  8  feet  long,  fastened 
o  an  oak  pile  at  the  south  end  of  the  dam;  the  location  being  marked 
>y  spikes  driven  into  the  pile  at  each  foot  mark.  The  rod  is  gradu- 
ited  to  feet  and  tenths  vertically.  The  observer  is  Z.  Swallow,  head- 
:ate  keeper  of  the  Oxford  Farmers'  canal. 

At  low  stages  the  stream  may  be  measured  by  wading,  but  at  high 
tages  it  is  necessary  to  use  the  wagon  bridge  at  Nepesta,  making  the 
lecessary  allowances  for  inflow  between  the  two  points;  this  can 
•eadily  be  done,  as  the  distance  is  only  about  a  mile.  Measurements 
nade  at  the  highway  bridge  are  not  as  accurate  as  those  made  by 
vading,  on  account  of  the  drift,  which  collects  in  front  of  the  pile 
ipproaches  of  the  bridge,  and  on  account  of  the  interference  of  the 
)ridge  supports  with  the  current.  The  initial  point  for  soundings  is 
he  edge  of  the  stone  abutment  at  the  east  end  of  the  bridge.  The 
channel  is  straight  for  300  feet  above  and  1,000  feet  below  the  station. 
The  water  has  a  moderate  velocity  at  low  stages  and  becomes  rapid  at 
!<>od  stages.  At  the  gage  both  banks  are  the  wings  of  the  dam.  The 
iver  overflows  just  below  the  dam.  The  bed  of  the  stream  is  sandy 
md  shifting,  except  at  the  dam.  The  cross  section  is  fairly  stable  at 
he  bridge  below.  No  bench  mark  has  been  established,  as  the  gage 
» spiked  firmly  to  the  oak  pile  of  the  wing  of  the  dam  and  is  well  pro- 
moted. The  station  is  of  particular  value,  as  it  is  near  the  head  of 
rrigation  District  No.  17,  one  of  the  most  important  on  Arkansas 
liver. 

In  computing  the  discharge  of  Arkansas  River  at  this  point,  the 
tischarge  of  the*  Oxford  Farmers'  canal  is  added,  as  its  head  gate  is 
ust  above  the  station. 

This  station  was  abandoned  October  31,  1903,  at  least  temporarily, 
ufficient  data  on  the  flow  of  the  river  at  this  point  having  been 
'btained. 

irr  99—04 19 
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Discharge  measurements  of  Arkansas  River  near  Nepesta,  Colo.,  in  1903. 


Date. 

Hydrograph 

er. 

Gag* 
height. 

Dtac 

And 

large. 

April  4 

M.C.Hinderlider. 
do 

FYet. 

0.85 
.85 
.40 

S.50 
.85 
.85 
.78 
.62 
.55 
.55 

nd-fett. 
148 

Do 

166 

May  26 

A.Ja 
d 

cob 

358 

June  15       

o  _  _  _   .__ 

6,002 
615 

July7 

C.W.Beact 

I 

Do 

A.Ja 
d 

cob  ... 

536 

July  20 

o . 

540 

Amrast  8 

do 

152 

October  15 

E.  C.  Murph 
M.C.Hinde 

y 

150 

Do 

rlider _ 

144 

Mean  daily  gage  height,  in  feet,  of  Arkansas  River  near  Nepesta,  Colo 

.,  for  190$, 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

1 

O.TO 
.75 
.78 

.Ki 
.81 
.80 

0.76 
.88 
.76 
.74 
.73 
.70 

0.68 
.SB 
1.10 
1.30 
1.88 
1.95 
2.00 
1.38 
«3.25 
5.25 
2.75 
2.35 
2.08 

<«2.a5 

2.55 
2.90 
2.60 
2.50 
2.35 
2.28 
2.20 
2.05 
1.95 
1.75 
1.63 
1.54  j 

1.40  ' 

1.41  1 
1.58 

1 .  .•*> 

eo  appei 

1.48 

1.80 

1.15 

1.80 

1.80 

1.00 

.75 

.64 

1.10 

1.04 

1.80 

1.28 

1.35 

1.25 

1.08 

.98 

.95 

1.20 

1.35 

.85 

.95 

.95 

1.30 

.98 

.98 

.93 

.88 

1.10 

.90 

0.75 
.65 
.60 
.55 

.48 

0.58 
.58 
.48 
.48 
.88 
.40 
.50 
.48 
.63 
.68 
.65 
.53 
.63 
.58 
.58 
.68 
.63 
.63 
.58 
.58 
.58 
.58 
.53 
.48 
.50 
.50 
.48 
.48 
.45 
.43 

0.4S 

t 

.0 

8 

.43 

4 

.43 

5 

.45 

6 

2.00 

.45 

7 

.70  j        .71 
.75          .70 

1.55 
1.00 
1.80 
.50 
.55 
.60 
.60 
.58 
.95 
1.80 
1.15 
.88 
.88 
.40 
.45 
.48 
.88 
.80 
.75 
.98 
.68 
.53 
.48 

.45 

8 

.50 

9 

.81 
.86 
.83 

.76 
.70 
.71 
.70 
.75 
.89 
.84 
.91 
.97 
.96 

.50 

10 

.50 

11 

.50 

12 

.79 

.55 

13           ..           

.79 
.82 
.77 
.78 
'  .74 
.70 

.53 

14 

.55 

15 ' 

.55 

1« 

.55 

17 

.55 

18 

.60 

19 

.76  '        .94 
.79  j        .86 
.71  !        .88 
.70  1        .68 
.69  |        .fif> 
.67       ''.HO, 
.65          .47 
.05          .54  | 
. ft8           .44 

.5* 

20 

.58 

21 

.58 

22 

.55 

23     

.55 

24 

.55 

25 

.60 

38 

.60 

27 

.60 

28 

.7«>          .51  ' 

.58 

29 

.«»          .65  | 
.70           .58 

.55 

30 

.88          .85 

.55 

31 

.58' 
1 

.78 

.48 

.60 

i 

nded  no 

__^ 

a  Heavy  rain. 

'»S 

to. 
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Rating  table  for  Arkansas  River  near  Nepesta,  Colo.,  from  January  1  to  May  23, 

VMS. 


Gage 
height. 

i 
Discharge. 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

|     Feet. 

Second-feet. 

Feet. 

Second-feet. 

;     Feet. 

Second-feet. 

0.60 

39 

0.75 

84 

:     0.90 

208 

.65 

52    J 

.80 

108 

1       .95 

292 

.      .70 

66    : 

r                                      i 

.85 

148 

|     1.00 

i 

410 

Curve  poorly  defined. 

Hating  table  for  Arkansas  River  near  Nepesta.  Colo. ,  from  May  24  to  December  31, 

1903. 


Ga^e 
height 

Discharge. 

Gage 
heignt. 

Discharge.  , 

Gage 
height. 

Discharge. 

I 

Gage 
height. 

Discharge. 

Trtt. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

,     Feet. 

1 

Second-feet. 

0.3 

27    , 

1.3 

2,040 

2.3 

5,340 

3.6 

9,630 

.4 

51    ! 

1 

1.4 

2,370 

1 

i      2.4 

1 

'    5,670 

3.8 

10,290 

.5 

92 

1.5 

2,700 

2.5 

6,000 

4.0 

10, 950 

.6 

158 

1.6 

3, 030     | 

2.6 

6,330 

4.2 

11,610 

.    i 

290 

1.7 

3,360 

!    2.7 

6,660 

4.4 

12,270 

.8 

490 

1.8 

3,690 

1    2.8 

6,990 

4.6 

12, 930 

.9 

740 

1.9 

4,020 

2.9 

7, 320 

4.8 

13, 590 

1.0 

1,050 

2.0 

4,350 

8.0 

7,650 

5.0 

14,250 

1.1 

1,380 

2.1 

4,680 

3.2 

8,310 

,      5.2 

| 

14,910 

1.2 

1,710 

2.2 

5,010 

3.4 

8, 970 

i 

t 

1 

Curve  very  uncertain  above  0.90  foot  gage  height,  depending  upon  one  high- 
*ater  measurement. 

Estimated  monthly  discharge  of  Arkansas  River  near  Nepesta,  Colo.,  for  190 J. 

[Drainage  area.  9,1!*)  square  miles.] 


Month. 


Discbarge  in  second-feet. 


Run-off. 


April  1 
Mav  « 


Maximum.     Minimum. 


160 
339 


June« <. 15,075 

July  n  

August «  _ 

^pteinl>er tl    

Etcher  " 


The  period 


2, 436 

4,350 

259 

158 

15,075 


52 


52 


259 
201 

38 
46 

61 
3H 


Mean. 

120 
141 
4,  603 
1,390 
726 
135 
120 


Total  in 
acre-fe«*t. 


Second-feet  ty^h, ,-., 
mare  "  Depth  m 
mil 


per  squi 
nile. 


inches. 


I 


7,140 

8,670 

273, 898 

85, 468 

44.640 

8,083 

7.379 


0.013  , 
.015 
.  504 
.  152 
.  080 
.  015 
.013 


0.015 
.017 
.  562 
.  175 
.092 
.017 
.  015 


«  Water  in  Oxford  Farmers'  canaJ  included  in  all  means  and  computation*  ot  Trm-ott*. 
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[10.  & 


Discharge  measurements  of  Oxford  Farmers'  canal  at  Nepesta,  Colo.,  in  190*. 


Dote. 


April  4_. 

Do.. 

Do.. 
June  15  . 
July7... 
July  20.. 
August  3 


Hydrographer. 


M.C.Hinderlider 

do 

do 

A.Jacob 

do 

do 

do 


Ghum 
height. 

Disrhftrge. 

Ftet. 

8ect*df«t 

1.10 

9 

2.00 

m 

3.50 

M 

1.90 

r 
i 

3.90 

V 

3.05 

l 

.75 

Mean  daily  gage  height,  in  feet,  of  Oxford  Farmers'  canal  at  Nepesta%  Col 

for  1903. 


8. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 


ltt. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2». 
27. 
28. 
29. 
HO. 
31. 


Day. 


Apr. 

June. 

July, 
a  15 

Aug. 

8ept. 

Oc 

1.70 

0.75 

0.78 

0.85 

0.70 

i 

2.00 

.75 

.78 

a  is 

.70 

.70 

1.60 

.75 

.75 

a  is 

.70 

.00 

2.30 

.75 

.75 

2.90 

.70 

.70 

2.00 

.75 

2.90 

8.16 

.70 

.70 

2.50 

.75 

2.90 

a  15 

1.85 

.70  ■■ 

2.70 

.75 

2.90 

8.15 

8.00 

.70' 

2.70 

.75 

2.90 

a  15 

3.08 

.70 

.75 

.75 

2.90 

a  15 

a  15 

.70 

.75 

.75 

2.90 

3.15 

3.15 

.70 

7«» 

75 

2.90 

3.15 

8.  a) 

.70 

.75 

.78 

2.90 

3.15 

3.00 

.70 

.75 

.75 

2.90 

2.55 

8.00 

.70  ;     . 

.75 

.00 

2.90 

3.00 

1.95 

.70 

.75 

.00 

2.90 

8.00 

1.98 

.70 

.75 

.00 

2.90 

8.08 

2.05 

.70 

.75 

.73 

2.90 

3. 00 

3.15 

.88, 

.75 

.75 

2.00 

3.00 

3.15 

.7o| 

.75 

.75 

2.90 

3.05 

2.15 

.70 

.75 

.78 

2.90 

3.00 

2.85 

.68 

.75 

.75 

2.90 

3.18 

2.90 

.70 

.75 

.75 

2.90 

3.15 

M.45 

.70 

.75 

.73 

2.90 

3.15 

.85 

.70 

.75 

.,5 

2.90 

8.06 

.70 

.70 

.75 

.78 

2.90 

3.00 

.70 

.70 

.75 

.78 

2.90 

3.00 

.70 

.70 

.75 

2.90 

3.00 

.70 

.70 

.75 

2.90 

*.43 

.70 

.70 

.  <5 

— 

2.90 

.85 

.70 

.70 

.75 

2.90 

.« 

.70 

.70 

mm 



.*> 

.70 

a  Water  out  of  canal  for  ten  days. 


'» Water  turned  oat  this  day. 
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Rating  table  for  Oxford  Farmers9  canal  at  Nepesta,  Colo.,  from.  January  1  to 

December  81, 1908. 


Gase 
height. 


Feet. 
0.0 
.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 


Discharge. 

Gaffe 
height. 

Second-feet. 

Feet. 

0 

0.9 

1 

1.0 

2 

1.1 

8 

1.2 

4 

i     1.3 

6 

1.4 

8 

!      1.5 

11 

1.6 

15 

;      1.7 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

19 

1.8 

23 

1.9 

28 

2.0 

38 

2.1 

38 

2.2 

43 

2.3 

48 

2.4 

58 

2.5 

58 

2.6 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

63 

2.7 

68 

2.8 

73 

2.9 

78 

3.0 

83 

3.1 

88 

3.2 

93 

98 

103 

Discharge. 

Second-fvet, 
109 
115 
121 
127 
133 
139 


Estimated  monthly  discharge  of  Oxford  Farmers'  canal  at  Nepesta,  Colo.,  for  1903. 


Month. 


Maximum. 


April 


June 

July 

August  ... 
September 
October . . . 


109 

14 

121 

136 

136 

11 

11 


■ge  in  second-feet. 

Minimum. 

Mean. 

13 

31 

0 

12 

12 

107 

5 

116 

3 

64 

0 

11 

0 

7 

Total  in 
acre-feet. 


1,845 

788 

6,367 

7,133 

3,935 

655 

430 


ARKANSAS  RIVER  AT  PUEBLO,  COLO. 

Tbis  station  is  an  important  one,  being  located  near  the  head  of  the 
principal  irrigated  portion  of  the  valley.  Only  one  ditch  of  import- 
ance is  taken  out  above  it  in  the  Pueblo  district,  although  considerable 
water  is  used  in  the  ditches  in  the  neighborhood  of  Canyon,  which  is 
in  another  water  district.  It  is  upon  the  gagings  made  at  this  point 
that  the  water  superintendents  and  commissioners  depend  for  distri- 
bution of  water  to  ditches  below. 

This  station  was  established  in  September,  1894,  by  A.  P.  Davis. 
Originally  there  were  two  gage  rods.  The  main  gage  was  located  at 
the  Santa  Fe  Avenue  Bridge  and  consisted  of  a  vertical  6  by  6  inch 
timber  and  a  1  by  6  inch  scale  bolted  to  the  abutment  of  the  Denver 
and  Rio  Grande  Railroad  bridge  on  the  left-hand  side  of  the  river, 
graduated  to  tenths  of  a  foot.     There  was  also  a  short  vertical  rod  for 
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extreme  low  water  spiked  to  a  pile  about  20  feet  out  in  the  streai 
reading  the  same  as  the  main  gage.  The  12-foot  mark  of  this  ga 
was  opposite  the  top  of  the  large  capstone.  The  rod  at  Victoi 
Avenue  Bridge  consisted  of  inclined  4  by  4  inch  timbers  fastened 
posts  set  in  the  right  bank  of  the  stream,  graduated  to  vertical  tent 
of  a  foot,  the  space  between  the  marks  being  0.242  of  a  foot.  Tl 
rod  was  placed  in  June,  1895,  for  the  purpose  of  noting  the  change 
the  slope  of  the  water  surface.  The  rods  were  read  until  July 
1898,  when  on  account  of  the  shifting  of  the  bed  of  the  river  tli 
were  abandoned  and  a  new  gage  was  installed  on  the  east  side  of  t 
Main  Street  Bridge.  From  this  bridge  all  the  discharge  measuremei 
were  made  until  the  season  of  1902. 

Readings  were  made  at  Main  Street  Bridge  until  March  3,  19< 
when,  owing  to  the  scouring  of  the  channel,  it  became  necessary 
replace  the  gage  by  one  about  60  feet  below  the  south  end  of  1 
Union  Avenue  Bridge.  This  gage  was -a  2  by  6  inch  vertical  timb 
bolted  like  the  former  rod  to  the  masonry  wall  and  graduated  to  f< 
and  tenths.  On  June  13,  1900,  this  rod  was  connected  with  a  ben 
mark  on  the  coping  at  the  northwest  corner  of  the  Union  Aven 
Bridge,  which  was  found  to  be  19.79  feet  above  the  zero  of  the  n 
In  March,  1902,  another  rod  exactly  similar  to  the  one  last  mention 
was  bolted  in  a  vertical  position  to  the  masonry  wall  on  the  rig 
hand  side  of  the  river  about  30  feet  above  the  south  end  of  the  Uni 
Avenue  Bridge.  All  gage  heights  up  to  July  14,  1902,  were  tak 
from  the  rod  just  below  the  Union  Avenue  Bridge.  After  July 
1902,  the  readings  were  taken  from  the  rod  above  the  bridge,  I 
graduations  on  the  former  rod  being  too  dim  to  be  read  at  low  wat 
A  difference  of  0.2  of  a  foot  existed  between  the  two  rods  when  t 
new  one  was  set,  the  new  rod  reading  0.2  of  a  foot  higher  than  1 
old  one.  In  all  the  discharge  measurements  made  during  1902  t 
gage  height  was  taken  from  the  new  rod  above  the  Union  Aven 
Bridge.  The  gage  is  read  twice  each  day  by  S.  N.  Rutherford.  B 
charge  measurements  are  made  from  the  Union  Avenue  Bridge,  whi 
is  marked  every  10  feet  on  the  downstream  side.  The  initial  po 
for  soundings  is  the  edge  of  the  masonry  retaining  wall  on  the  ri£ 
side  of  the  channel  at  the  south  end  of  the  bridge.  The  channel 
straight  for  500  feet  above  and  800  feet  below  the  bridge,  has  a  wic 
of  150  feet,  and  is  confined  by  high  masonry  walls.  The  bed  is  co 
posed  of  bowlders  and  gravel,  and  there  is  little  change  in  the  bed 
the  channel,  except  that  it  fills  during  low  water  and  scours  out  d 
ing  high  water.  The  flow  of  the  stream  is  rapid,  but  not  too  swift 
accurate  measurements.  No  bench  mark  has  been  established 
the  new  gage,  but  the  same  is  securely  bolted  to  the  masonry  reta 
ing  wall. 
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Discharge  measurement!  of  Arkansas  River  at  Pueblo,  Colo.,  in  1903. 


Date. 

Hydrosrapber. 

height. 

■»» 

HmelU 

M.  C.  Hinderlider 

Fret. 
2.20 
2.50 
1.90 
2.30 
5.00 
2.00 
3.85 
3.35 
3.35 
2.20 
2.25 
1.90 
1.62 
2.10 
1.85 

Sccomt-fctt. 
307 

A.  Jacob  _  _ 

393 

F.  Cogswell 

Mum  daily  gage  height,  in  feet,  of  Arkansas  Riv  r  at  Pueblo,  Colo,,  for  1003. 


w. 

Jan. 

Feb. 

u 

2.10 

a.  10 

a.  10 
a.20 

t.m 
1« 
ta 

S.JH 

US 

2.  BO 

e.2C 

2.A) 

i.  in 
s.uo 

t.w 
a.ai 
a.  10 

2.20 
£10 
8.00 

t 

.. 

I 

*.(»:* 

I.. 

1. 

1 

S.III    2. 

2,(u  a. 

„  ]lh  J, 

s.ai 

-  o,,     ■. 

.. 

s.ai   a. 
2.20   2. 

MBr 

Apr 
2.  Ml 

Jfagr 

2.10 

M. 

July 

A«,. 

Sept. 

1.B0 

Nor. 

a.  i.i 

3.10 

aw 

a  to 

8,00 

tun 

2.15 

2.00 

3.20 

HM 

4.00 

2.00 

2.00 

1.10 

±JD 

2.S0 

2.0) 

3.60 

3.80 

£.50    2.00 

2,111 

2.00 

a.  30 

2J» 

sue 

3,70 

3.40    2.00 

2  00 

ESQ   2.45 

2.01 

a. 45   a«i 

2.JW 

2.30 

a.  in 

t.io 

£40    2.50 

lib 

3.  H0     3.00 

4-fiO 

aao 

2.00 

2.20 

S.ai'  2. IMS 

lib    t-lu'MB 

a4» 

*.*! 

<") 

2.20 

s.tt   a.  45 

2.15    4.i"i  i  a.ori 

a* 

2.50 

C) 

8.20    S.55 

2.211    n,W    3.00 

a  IB 

UD    2.  B0 

2.25    4.M)    am 

-III 

ins 

i") 

CJS    2.70 

2,30    5.110 

3,70 

s.w 

2.80 

(«) 

2.20   2.00 

2.35    4.30 

3.70 

2.M 

a.  10 

<■» 

2.  SO    2.S5 

2.40    4.50 

3.X0 

a.  to 

2.IE 

<"> 

2.50    2.AU 

B.lfi     4.1*1 

3.80 

B.50 

2.10 

l.rti 

2.  HO    I.  fit 

s.no    5.00  1  3.*o 

3.  SO    2.25 

2.10 

2.00    2.00 

2.B&    5.00:3.50 

li.KO    2. 25 

LIB 

2.50     2.1.-. 

;u»   5,no    3,«i 

2.80    2.15 

2.00 

S.Hfi    S.(*'3.BI    2.70  1 110 

2.20     3.00 

24)0    r>,20    3.50    2.00    S.15    2.25 

2.2U    2.111 

B,A     mi  a.10  2.;n  a.30  2.2.-. 
a.M   i.oo  3.30   2.;o   2.15   2.20 

1.40        00    4.111  '  2.81  ,  2.00    2.4.1 

2.IO      MM) 

2  7(1.       U    3.00    2.00  '  2.15  '  2.45 

2.  in    1  m 

tJB    4.00    3.'«>    2.05     l.«l    2.55 

Mil 

I.NI 

3.50 

4X1 

3.05 

2.011 

1.80 

2.  m 

11  Mud  accumulated  al 
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Mean  daily  gage  height,  in  feet,  of  Arkantat  River,  etc. — Continued. 


D*T. 

Jan. 

I.-..1. 

Mar 

Ur. 

Mv 

» 

July 

a»* 

■■*■ 

=C 

m 

1*0 
£« 

Ml 

9.10 
I  ftl 
1*9 

lad 
lai 

£.10 

a  in 
110 
-  in 
Id 
AID 

ISO 

iw 
itt 
fc» 
Itt 

AM 

i» 

110 

lee 

L«9 

AM- 

an 

Ml 
Ml 
Ml 

100 
1  -M 

:(.|n 
::  if. 
i» 

im 

is 
AflO 

US 
1*0 
ta 

I.7S 

i  * 

1M 

to  

-.,., 

m 

... 

"I- 

Rating  («Ne  /or  ^rfamaoa  Hirer  at  Pueblo,  Colo.,  from  January  1  to  Decembtr 
31,  1903. 


s& 

Dlaofcarge. 

ueSSt. 

Dlacliargs. 

noigfrt. 

Discharge. 

heignt. 

Dtaekarp. 

rut, 

Seand-fat. 

Fttt. 

Srcond-fert 

Putt. 

*™**rt. 

Fttt. 

8eet*id-M 

1.7 

80 

3.7 

664 

8.7 

1,690 

5.4 

3,360 

1.8 

126 

3 

8 

741 

8.8 

1,810 

5.6 

4,380 

1.9 

175 

3 

9 

832 

8.9 

1,940 

5.8 

4,  MO 

2.0 

327 

8 

0 

908 

4.0 

2,070 

8.0 

4,880 

9.1 

381 

8 

1 

1,000 

4.8 

8,880 

8.2 

6,180 

3.8 

887 

8 

3 

1.100 

4,4 

8,590 

8.4 

6,480 

2.8 

896 

8 

8 

1,310 

4.6 

8,850 

6.6 

5,780 

2.4 

457 

8 

4 

1,880 

4.8 

8,110 

6.8 

6,100 

2.5 

532 

8 

B 

1,450 

5.0 

8.890 

2.6 

591 

8 

8 

1,570 

5.3 

3,670 

Est i mated  monthly  discharge  of  Arkansas  River  at  Pueblo,  Colo.,  for  1903. 
[Drainage  area,  4,910  square  all—. ) 


Discharge  in  aeoond-feet. 


January  .._ ■ 

February ' 

March ...' 

April ' 

May- 908 

June. '  6,100 

July... 3,200 

Angnst 3,720 

September __.'  027 

October j  591 

November  1-7 >  591 

The  period  _.. !  fl,100 


*_ 

Mini 

_ 

Mi 

42fl 

m\ 

396 

227 

591 

741 

2W1    ' 
130  ! 
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ARKANSAS  RIVER  NEAR  CANYON,  COLO. 

This  station  is  located  at  the  suspension  bridge  at  the  Hot  Springs 
Hotel.  It  is  1£  miles  above  the  Strathmore  Hotel  and  1  mile  above 
the  State  penitentiary,  and  a  short  distance  below  the  mouth  of 
Grape  Creek  and  at  a  point  immediately  below  where  the  river  leaves 
the  mountains.  Observations  at  this  point  were  begun  on  April  17, 
1880,  the  station  being  established  here  by  Robert  Robertson.  The 
record  has  been  maintained  since  that  time,  with  occasional  breaks 
due  to  absence  or  change  of  observer.  The  station  is  of  special 
importance,  being  located  at  the  mouth  of  the  canyon  and  at  a  point 
practically  above  all  of  the  irrigating  ditches  except  the  Canyon 
ditch  (sometimes  called  the  "North  Side  ditch")  and  the  South  Can- 
yon ditch  (sometimes  called  the  "South  Side  ditch"),  both  of  which 
head  above  the  station.  During  the  irrigation  season  each  of  these 
ditches  carries  from  25  to  60  cubic  feet  of  water  per  second,  accord- 
ing to  the  needs  of  the  irrigators,  and  their  discharge  should  be 
added  to  the  discharge  at  the  station  in  order  to  obain  the  total 
run-off  at  the  mouth  of  the  canyon.  No  accurate  records  have  been 
kept  of  the  amount  of  water  passing  through  these  canals,  although 
miscellaneous  measurements  have  been  made  when  measurements 
were  made  at  the  regular  station.  The  Canyon  estimated  monthly 
discharges  do  not  include  water  taken  out  by  these  canals.  This  site 
was  used  in  1888  for  a  gaging  station  by  the  State  engineer  of  Colo- 
rado, and  is  favorable  for  obtaining  fairly  accurate  measurements. 

The  gage  rod  established  by  Mr.  Robertson  was  of  2  by  6  inch  tim- 
ber, inclined,  and  attached  to  the  crib  of  an  old  bridge  on  the  south  or 
right-hand  side  of  the  river,  almost  directly  in  front  of  the  hotel. 
There  were  two  bench  marks :  No.  1  on  the  top  of  a  log  of  the  crib — 
elevation,  10.01  feet  above  the  datum;  No.  2,  in  the  cleft  of  a  red 
Wider  at  the  foot  of  a  charred  stump  50  feet  downstream  and  on  the 
same  side  of  the  river— elevation,  0.60  feet.  On  April  13,  1891,  the 
station  was  inspected  by  Frank  Tweedy,  and  a  third  bench  mark  was 
established,  this  being  a  bedded  rock  40  feet  from  the  north  end  of  the 
cable,  toward  Hot  Springs  Hotel,  and  10  feet  from  the  river  bank.  It 
is  marked  "B.  M.  No.  3,  U.  S.  G.  S.,"  and  is  15.98  feet  above  the  zero 
°f  the  gage. 

On  October  4,  1895,  it  was  found  that  the  top  of  the  gage  had  been 
broken  off,  necessitating  its  renewal  for  readings  during  high  water. 
'The  channel  was  found  to  be  filled  with  sand  and  gravel  in  front  of 
the  gage,  requiring  considerable  work  in  order  to  make  the  water  flow 
to  the  rod.  It  was  decided,  therefore,  to  put  in  a  new  gage  where  the 
stream  could  not  deposit  material.  A  point  was  chosen  about  100  feet 
below  the  bridge,  on  the  left  bank,  and  a  crib  was  built,  anchored  in 
place  by  rocks  and  bolts,  the  lower  end  of  the  gage  being  fastened  to 
it.    The  upper  end  of  the  inclined  portion  was  attached  to  a  juniper  { 
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tree.  On  December  27,  1895,  the  station  was  inspected,  and  in 
found  that  readings  had  been  made  from  the  old  rod,  which,  at 
.stage  of  water  prevailing,  recorded  about  0.40  of  a  foot  above  thei 
rod  on  the  opposite  side  of  the  river.  When  the  water  is  high  and 
tends  with  unbroken  surface  from  bank  to  bank  the  readings  are 
same,  but  at  low  water  the  observations  on  the  old  rod  are  1 
leading,  owing  to  the  accumulation  of  sand  and  gravel  in  front  0 

On  August  26, 1902,  owing  to  the  shifting  of  the  channel,  a  newi 
consisting  of  4  by  4  inch  timber,  was  placed  in  an  inclined  posi 
on  the  north  or  left  bank  of  the  river,  at  the  site  of  the  previous 
just  below  the  north  end  of  the  suspension  bridge.     The  rod  on 
date  read  practically  the  same  as  the  old  rod. 

A  new  gage  was  established  September  2,  1903,  by  the  State  e 
neer.  It  is  located  on  the  right  bank  just  below  the  bridge,  and  < 
sists  of  an  inclined  and  a  vertical  section.  The  inclined  section  r< 
from  zero  to  7.3  feet.  The  vertical  section  reads  from  7.3  to  12  1 
The  present  observer  is  Dr.  J.  L.  Prentiss. 

The  measurements  were  at  first  made  from  a  car  suspended  frc 
cable  stretched  across  the  river,  the  bridge  from  which  measurem 
were  originally  made  by  the  State  engineer  having  been  destro; 
Later  a  new  suspension  bridge  was  constructed  in  front  of  the  h« 
necessitating  the  removal  and  replacement  of  the  gage,  and  subseqi 
measurements  were  made  from  this  bridge,  which,  having  a  clear  s; 
offers  no  obstruction  to  the  current. 

The  initial  point  for  soundings  is  the  first  post  of  the  hand  rai 
the  right  bank.  The  channel  is  straight  for  500  feet  above  and 
feet  below  the*  station  and  has  a  width  of  al>out  135  feet.  The  cur 
is  very  swift  at  high  water  and  not  too  sluggish  at  low  stages 
accurate  measurement.  Both  banks  are  high  and  rocky,  and  are 
liable  to  overflow.  The  bed  of  the  stream  is  composed  of  coarse  gr 
and  small  bowlders.  It  is  not  subject  to  change  except  on  the  r 
bank  near  the  old  gage,  where  a  sand  bar  is  formed  at  times  of 
water.  The  bed  is  rough,  but  is  regular  in  shape.  The  bench  11 
in  present  use  is  a  bedded  bowlder  80  feet  southeast  of  the  south 
of  the  suspension  bridge,  near  the  river  bank.  It  is  marked  wi 
cross  cut  in  the  rock.  Its  elevation  is  16.07  feet  above  the  zero  of 
gage.     This  bench  mark  was  checked  December  16,  1903. 

The  head  gates  of  North  and  South  Canyon  ditches  are  above  { 
rod,  and  no  accurate  records  have  been  kept  by  this  office  conceri 
the  amount  of  water  passing  through  these  canals,  although  mil 
laneous  measurements  have  been  made  when  measurements  ^ 
made  at  the  Canyon  station.  Therefore  these  records  do  not  inc 
any  water  taken  out  by  those  canals. 
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Discharge  measurement*  of  ArkatiKOH  River  near  Canyon,  Colo,,  in  I'.'OS. 


hejglt. 


April  fi 

H»yT 

M»vS7_ 

Jmw  18 

July  15 

August  6 

August  38 

September  24.. 
October  19  .  _  _ . 
November  18.  _ 
December  16 . . 


E.C.  Murphy. 
F. Cogswell  __. 
R.  I.  Meeker... 


2.30 
2.80 
5.85 


Mtau  daily  gage  height,  in  feet,  of  Arkansas  River  near  Canyon,  Coin.,  far  Jfn>3. 
D»j-.  J*n.  Feb.  Mta.'ipr.  May.  Jnne.  July,  AUff.  Bept.  Ort.   Nov.    Dec. 


.  x.  bo   e.so    3,ao 


2.05    2.3U    2.80    i 


800 
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Rating  table  for  Arkansas  River  near  Canyon,  Colo. ,  from  January  1  to  June  X, 

1903. 


1    Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Oage 
height. 

Discharge. 

1    Oage 
i  height. 

i 

Discharge.1 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Secowdfttt 

1.0 

180 

2.0 

584 

8.9 

1,488 

4.9 

2,77G 

2.0 

200 

8.0 

596 

4.0 

1,560 

5.0 

2,8ft) 

2.1 

222 

8.1 

664 

4.1 

1,684 

,       5.2 

8,650  | 

2.2 

248 

8.2 

788 

4.2 

1,808 

3.4 

8,300 

2.8 

276 

8.8 

818 

4.8 

1,982 

|      5.6 

3.550 

2.4 

808 

8.4 

906 

4.4 

2,056 

I      5.8 

3,800 

2.5 

844 

8.5 

1,000 

4.5 

2,180 

6.0 

4,050 

2.6. 

884 

8.6 

1,100 

4.6 

2,804 

1      6.2 

4,300 

2.7 

428 

8.7 

1,206 

4.7 

2,428 

6.4 

4,550 

2.8 

478 

8.8 

1,820 

4.8 

2,552 

6.6 

4,800 

Rating  table  for  Arkansas  River  near  Canyon ,  Colo. ,  from  June  27  to  September 

*,1903. 


Gage 
height. 

Discharge. 

Oage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

4.0 

722     I 

4.7 

1,280 

5.4 

2,015 

4.1 

794     ' 

4.8 

1,870 

5.5 

2,150 

4.2 

870 

4.9 

1,460. 

5.6 

2,390 

4.3 

950 

5.0 

1,555 

5.7 

2,440 

4.4 

1,030 

5.1 

1,655 

5.8 

2,590 

4.5 

1,110 

5.2 

1,765 

4.6 

1,195 

5.3 

1,885 

Rating  table  for  A  rka  nmtn  River  near  Canyon,  (.  1olo. ,  from  September  «*  to  December 


iil%  UHhi, 


A. ,  "■«*«»•• !  &R. 


Discharge.      h°$ft 


Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

3.4 

131 

3.7 

284 

4.0 

3.5 

182 

3.8 

335 

4.1 

3.6 

233 

3.9 

386 

4.2 

1 
Dim'barge. 

1 

Gage 
height. 

Discharge. 

1- 
Sevond-feet  ,l 

Feet. 

Second-feet 

437     ' 

4.8 

590 

488 

4.4 

641 

539     , 

ARKANSAS  RIVER  DRAINAGE   BASIN. 
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ted  monthly  discharge  of  Arkansas  River  near  Canyon,  Colo.,  for  1903, 

[Drainage  area,  3,000  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

[onth. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

364 

364 

596 

664 

862 

4,925 

2,150 

1,237 

605 

860 

233 

335 

248 
190 
248 
248 
248 
906 
530 
320 
233 
182 
182 
233 

318 
300 
430 
444 
472 
3,064 
1,491 
560 
337 
230 
230 
271 

19,553 
16,661 
26,440 
26,420 
29, 022 
182, 321 
91,678 
34,433 
20,053 
14, 142 
13,686 
16, 663 

0.104 
.098 
.141 
.145 
.154 

1.001 
.487 
.183 
.110 
.075 
.075 
.089 

0.120 

y 

.102 
.163 

.162 

.178 

1.117 

.562 

.211 

er  .   

.123 
.086 

er 

.084 

»r    

.108 

le  year 

4,925 

182 

679 

491,072 

.222 

3.011 

ARKANSAS  RIVER  AT  SALIDA. 

station  is  located  at  the  footbridge  near  the  railroad  shops  at 
It  was  established  April  11,  1895,  and  has  been  maintained 
)rtion  of  each  year  since  that  time.  The  gage  rod  has  been 
d  to  the  north  side  of  the  footbridge,  but  considerable  diffi- 
as  been  experienced  owing  to  the  fact  that  ice  and  logs  con- 
interfere  with  the  rod,  three  new  rods  having  been  required 
.  The  banks  are  high  and  are  not  subject  to  overflow,  but 
re  large  bowlders  in  the  stream,  which  interfere  with  the  accu- 
the  results  of  measurements. 

w  gage  was  placed  on  the  site  of  the  former  gage  on  August  27, 
hich  has  remained  continuously  ever  since.     This  new  gage 
j  of  an  inclined  6  by  7  inch  pine  timber,  having  its  lower  end 
y  bolted  to  a  large  embedded  granite  bowlder,  and  its  upper 
ted  to  the  north  pier  of  the  footbridge.     The  gage  is  painted  and 
bed  to  vertical  feet  and  tenths,  the  distance  between  footmarks 
24  feet.     The  upper  portion  of  the  gage  is  painted  on  the  south 
the  vertical  timber  pier,  to  which  the  gage  rod  is  bolted, 
lew  rod  read  1.30  when  the  old  rod  read  0.2. 
3ench  mark  is  a  circle  on  the  top  of  a  2  by  2  foot  granite 
r  almost  buried  in  the  earth,  and  located  3  feet  northwest 
le  upper  main  post  of  the  north  pier  of  the  footbridge  on 
•th  bank  of  the  river.     Bench  mark  is  marked  with  chisel, 
U.  S.  G.  S." 
bench  mark  is  2.224  feet  above  the  3-foot  mark  on  thfc  gfc%£. 


< 
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The  importance  of  the  maintenance  of  the  station  lies  in  the  infc 
mation  furnished  as  to  the  time  required  for  water  to  flow  from  Gra 
ite  to  Salida  and  again  from  Salida  to  Canyon,  this  question  bavin; 
bearing  upon  the  distribution  of  the  use  of  the  water  turned  out  fix 
Twin  Lakes;  and  it  is,  moreover,  valuable  from  the  point  of  view  tt 
it  is  extremely  probable  that  the  entire  discharge  of  the  Arkansas 
this  point  may  eventually  be  used  for  power  purposes  in  the  Gra 
Canyon  of  the  Arkansas.0 

Discharge  measurements  of  Arkansas  River  at  Salida,  Colo.,  in  1903. 


Date. 


April  6 

May  7 

May  27 

June  16 

July  15 

August  6 

August  88.... 
September  24. 
October  19... 
November  18. 


Hydrographer. 


F.  Cogswell  .. 

do 

do 

do  ... 

do 

do 

do 

do 

E.  G.  Murphy 
P.  Cogswell . 


Gam 
height. 


Feet. 
1.85 
1.75 
1.80 

4.  do 

8.80 
1.85 
1.80 
1.50 
1.29 
1.15 


Diachar 


Second) 


2, 
1, 


Mean  daily  gage  height,  in  feet,  of  Arkansas  River  at  Salida,  Colo.,  for  1901 


Day. 


1. 
2. 
8. 
4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 


1.50 
1.50 
1.45 
1.40 
1.40 
1.40 
1.45 
1.65 
1.70 
1.65 
1.65 
1.75 
1.70 
1.65 
1.85 
1.15 
1.05 


1.15 
1.25 
1.15 
1.25 
1.80 
1.30 
1.75 
1.00 
1.60 
1.60 
1.75 
1.80 
1.70 
l.«0 
2.15 
2.30 
2.45 


Jane. 

July. 
8.40 

Aug. 

2.25 

1.95 

2.65 

8.20 

1.80 

2.85 

8.80 

2.00 

3.85 

a  60 

2.40 

3.40 

&8.W 

1.90 

3.30 

8.86 

1.80 

3.40 

3.45 

1.90 

3.40 

8.05 

'2.95 

3.30 

3.00 

&8.00 

3.40 

*»3.65 

»8.25 

3.25 

8.65 

ft  2. 85 

3.00 

3.60 

c8.80 

3.25 

3.45 

a  80 

ft  3. 45 

3.40 

8.80 

3.  HO 

3.30 

8.40 

4.10 

3.25 

3.20 

4.45 

3.35 

a  00 

Sept     0< 


1.55 

1.50 

1.50! 

1.65 

1.80 

1.80  1 

1.95 

2.00 

2.00 

2.(0 

2.00 

2.00 

1.95 

1.80 

1.75 

1.70 

1.70 


«For  more  detailed  information  concerning  this  station,  we  Biennial  Reports  of  the  S 
Engineers  of  Colorado:  Eighth,  p.  480;  Ninth,  p.  361;  Tenth,  p.  298.  Also  publications  U.  8.  < 
logical  Survey:  Eighteenth  Annual  Report,  Part  IV,  p.  224;  Nineteenth,  Part  IV,  p.  855;  Ti 
tieth,  Part  IV,  p.  381;  Twenty-first,  Part  IV,  p.  230:  Bulletin  No.  140,  p.  155;  Water-Supply 
Irrigation  Papers,  No.  10,  p.  118;  No.  28,  pp.  110,  116,  and  117;  No.  37,  p.  258;  No.  89,  p.  460; 
No.  50,  p.  322.    Also  report  on  Agriculture  by  Irrigation,  Eleventh  Census,  by  F.  H.  Newell,  p 

&  Rain.  c  Cloudburst 
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Mean  daily  gage  height,  in  feet,  of  Arkansas  River,  etc. — Continued. 

D»y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.00 
1.00 
1.00 
.96 
1.10 
1.36 
1.40 
1.36 
1.86 
1.30 
1.80 
1.20 
1.15 

2.10 
2.00 
2.00 
1.85 
1.80 
1.70 
1.70 
1.70 
1.75 
1.80 
1.80 
1.80 
1.85 
1.96 

4.66 
4.85 
4.45 
8.90 
3.80 
8.80 
8.80 
3.55 
8.45 
8.40 
3.40 
3.55 
8.50 

a  40 
2.90 
3.36 
8.00 
2.90 
3.00 
2.80 
8.05 
2.96 
2.90 
3.00 
2.90 
2.90 
2.90 

8.00 
2.75 
2.00 
2.00 
2.00 
1.85 
1.80 
1.70 
1.70 
1.70 
1.70 
1.80 
1.75 
1.00 

1.00 
1.00 
'   1.00 
1.56 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.40 
1.40 

1.36 

1.30 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.30 

1.70 

1.00 

1.36 

nting  table  for  Arkansas  River  at  Salida,  Colo.  ,from  January  1  to  June  SO,  1903. 


Gage 
height. 

Feet. 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 


Discharge. 


Second-feet. 
200 
234 
272 
312 
354 
398 
446 
498 
554 
614 


SSBl  ««*■*■•■ 


heig 


Feet. 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 


Second-feet,  i 

676 

740 

805 

870 

935 

1,000 

1,065 

1,130 

1,195 

1,260 


Ga^ 

heig 


rht. 


Feet. 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 


Discharge. 


Second-feet. 
1,325 
1,390 
1,455 
1,520 
1,585 
1,650 
1,715 
1,780 
1,845 
1,910 


Gage 
height. 

i 

Feet 

3.9 

4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6- 

!      4.7 

Discharge. 

Second-feet. 
1,975 
2,040 
2,105 
2,170 
2,235 
2,300. 
2, 365 
2,430 
2,495 


Curve  poorly  defined;  extended  below  1.35  feet  gage  height. 

fating  table  for  Arkansas  River  at  Salida,  Colo.,  from  June  J 1  to  December  31, 

1U03. 


Gage 
height. 


Feet. 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 


Discharge. 


Second-feet 


Gage 


Discharge.  ;  h^et 


Second-feet. 
646 
712 
778 
844 
910 
976 
1 .  042 


Feet. 
2.6 


o  7 


2.8 

<w.    if 

3.0 
3.1 
3.2 


Discharge.      £«$\ 


Discharge. 


Second-feet. 

1,108 
1,174 
1,240 
1 ,  306 
1.372 
1 ,  438 
1 ,  504 


Feet. 

Second-feet. 

3.3 

1,570 

3.4 

1 ,  636 

3.5 

1,702 

3.6 

1,768    , 

3.7 

1,834 

3.8 

1,900 

3.9 

1,966 

Onrve  poorly  defined. 
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Estimated  monthly  discharge  of  Arkansas  River  at  Salida,  Colo.,  for  1903. 

[Drainage  area,  1,160  square  mflea.] 


Month. 


April 

May 

June 

July 

August  ... 
September 
October.. 


Discbarge  in  second-feet. 


Maximum. 


584 
1,032 
2,462 
1,900 
1,000 
712 
514 


Minimum. 


217 
202 
002 
1,240 
448 
322 
218 


889 
589 
1,787 
1,540 
078 
500 
286 


Total  in 
acre-feet. 


28,147 
86,216 
103,850 
94,691 
59,827 
29,752 
17,585 


Sun-off. 


0.84 
.51 
1.50 
1.33 
.84 
.43 
.25 


0.88 
.59 
1.67 
1.53 
.91 
.48 
.29 


MISCELLANEOUS  MEASUREMENTS  IN  THE  ARKANSAS  DRAINAGE  BASIN. 

* 

The  following  miscellaneous  measurements  were  made  in  the  Arkan- 
sas drainage  basin  in  1903: 

Miscellaneous  measurements  in  Arkansas  drainage  basin  in  1903. 


Date. 

Stream. 

Locality. 

Gase 

height. 

Discharge. 

Apr.    25 

Adobe  Creek 

do 

do 

At  mouth 

Feet. 

Sec.-frtt 
0.55 

30 
May    11 

Wagon  bridge,  one-half  mile 
above  mouth. 

At  mouth 

I 



.45 
.59 

14 

do 

do 

.59 

23 

do 

do 

.66 

28 

do    

do 

.60 

June     6 

do 

do 

(a) 

18 

do - 

do 

2.00 

July      1 

do 

do 



61.00 

9 
17 

do 

do    

do _... ]  

do ' 

61.00 
&1.00 

22 

do 

i 
do i 

61.00 

Aug.     1 

do 

do. i 

61.00 

6 

do 

1 

do  . ! 

61.00 

Apr.    22 
May     1  ' 

8| 

9  I 

25  1 

Amity  canal 

do  .- 

At  rating  flume 

0.30 
.20 

5.49 

do 

2.99 

..  ..do  

At  head  gate _ 

2.56 

do 

At  rating  flume 

At  mouth,  railroad  bridge 

.62 
.00 

17.89 

Apishapa  River 

4.17 

a  Less  than  1  second-foot. 


6  Discharge  was  estimated. 
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liscellaneous  measurements  in  Arkansas  drainage  basin  in  1903 — Continued. 


)ate. 


Stream. 


iv  27 

9 

ne  15 

g.  3 

ir.  24 


Apishapa  River  . 

do 

do 

do  .. 

Arkansas  River  . 


Locality. 


30  , do 


iy     9 

11 

14 

23 

28 
ne    6 

20 
ly     9 

17 

22 

31 

£•  g  i 

18  | 
)T.   23  i 

iy    1  J 
u 

21  , 
29  | 

ne    5 

22  ' 

ly  15  ! 

>r.  22  ' do 


..do 
..do 
..do 
-do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 


iy  2 
16 
19 
21 
30 

ine    5 

ily  15 

24 
29 

?r.  21 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


At  month,  railroad  bridge 

do 

do 

do  .- _ 

Las  Animas 

do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do. 

do 

do 

Caddoa  bridge. 
do 


do  .- 

do 

do 

do 

do 

do 

do 

Lamar  bridge 
...     do .*.. 


mSEL  '«■*■»«•■ 


Feet. 
0.60 


1.23 


1.00 


1.40 


1.10 
1.05 


do 

do 

do 

do 

do 

.do 

do 

do 

Bvron 


Sec.-feet. 

4.00 

« 100. 00 

16.60 

«15.00 

9.11 

8.46 

11.76 

11.60 

9.16 

13.89 

16.00 

1,616.00 

5, 978. 00 

89.00 

291.00 

115. 00 

209.00 

22.00 

30.00 

29.00 

37.95 

34.90 

24.00 

& 30. 00 

33. 00 

171.00 

4, 042. 00 

23.72 

15. 00 

14.16 

ft  1.00 

ftl.00 

ft  1.50 

ft  1.50 

ft  2. 00 

52.00 

44.00 

4.00 

12. 12 


« Indicates  that  discbarge  was  estimated  from  train. 
IRR  99—04 20 


b  Estimated. 
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MitceUaneous  measurement*  in  ArkWMO*  drainage  Ittisin  in  1H03- 


Date. 

fc-u 

Locality. 

Gage 

»-. 

May     3 

Arkansas  River  - . . 
Big  Sandy  Creek  __ 

Byron. 

net. 

1T.M 

July  11 

do 

Aug.  10 

:w 

.« 

.10 
.88 
.40 

.48 
1.50 

1.30 

Apr.   31 
May     7 

Buffalo  canal 

July   11 

1.80 
1.65 
1.80 
1.07 
1.15 

Aug.  10 

Hay     7 

Buffalo  Creek 

M 

».» 

«.» 

Ml 

6.l» 

<.» 

0.5U 

J* 

*.« 

t.tt 

14 

do 

do .., 

.01 

"EBtinmtod. 
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VitctllaneouM  mtniitarvment*  in  Arkansas  drainage  basin  in  I90S — Continued, 


... 

_. 

Locality. 

IwiS't. 

Discharge. 

Ang.  30 

Buffalo  Creek 
Caddoa  Creek 

Frrl. 

Sec-fttt. 

July   10 

do ... 

Canyon  ditch 

Aug.    6 

16.00 
87.00 
70.00 
42.00 
58.00 

KdT.     I(H 

do  _ 

Clay  Creek 

do -- - 

29 

do__ 

do 

"2.00 

24 

Lf) 

do ... 

Crooked  Arroyo    . . 

do 

"1.00 

do 

do 

do  _ _     ... 

....  do ... 

Flume    at    ftngtir 

factory. 
do - 

Fort  Lyon  canal 

do 

do 

Near  La  Junta  railroad  bridge 

...do 

«.50 

30 
July  3] 

do  _ -. 

...    .d.. 

1.38 

56.00 

146.00 

306 
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Miscellaneous  measurements  in  Arkansas  drainage  basin  in  1903 — Continued. 


Date. 


May     2 

2 

7 

16 

24 

June  29 

July    11 

14 

24 

29 

Aug.  10 

14 

20 

Apr.    21 

May     7 

7 

7 


June 

25 

29 

July 

11 

14 

24 

28 

29 

Aug. 

10 

14 

May 

1 

10 

18 

30 

June 

4 

25 

29 

July 

11 

14 

24 

28 

Aug. 

10 

14 

Strecm. 


Arkansas  River  . . 
Big  Sandy  Creek  _ 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Buffalo  canal. 

do 

do 

do 

do 

do 

do 


Locality. 


Byron 

At  mouth 

do 

do 

.  ...do 

do 

do  -. 

do 

do 

do 

do 

do._ 

do 

Below  head  gate. 
At  rating  flume  . 

do 

....-do 

do 

Granada 

do 


do 
do 
do 
do 
do 
do 
do 


do 
do 
do 
do 
do 
do 
do 


Buffalo  Creek At  mouth 


&&.  !d**"**- 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do 

do 

do 

do 

Granada  

do 

do 

do 

do 

do    

do      .       . 

do  ...    . . 

"  Estimated. 


/Vef. 


.95 
.10 
.23 

.40 

.48 

1.50 

1.30 


1.30 
1.65 
1.80 
1.97 
1.15 


Sec.-feet. 

17.00 

a.  90 

«.30 

a. 20 

.00 

«.50 

.00 

.00 

al.00 

.00 

«.50 

roo 

.00 

6.68 

1.35 

5.12 

14.00 

17.56 

39.00 

15.00 

.00 

.00 

12.00 

28.00 

37.00 

67.00 

13.00 

".30 

.00 

a.\0 

2.00 

fl.50 

6.00 

6.00 

a. 50 

(/.50 

.00 

<i.50 

«i.r>0 

.00 


M 
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«i.'— Continued. 

■  >.-. 

m— 

Locality. 

height. 

DiKh»r(cB. 

r    23 

Mn.lCreek__ 

nx, 

««.-/«!. 

B-     7 

do  __ 

Prowers,  one-fourth  mile  from 
month. 

3.00 

Purgatory  River  . . 
do 

T      1 

2.50 
3,  SO 

a.  oo 
MS 

1.35 
1.70 
1.60 
.SO 
.55 
1.B5 
1.70 

V     1 

do 

274.  00 

«■  a 

do... 

4.00 

T     1 

Rnle  Creek 

Three-fourths  mile  from  mouth 

%m 

is 

do    

do _ 

.00 

do 

«■   ' 

do  „ 

„  ..do 

"LOO 

SouthCanyomlitih 
Honth  Canyon  ditrh 

T    W 

808 


STREAM  MEASUREMENTS  IK  1908,  PART  m. 


[». 


Miscellaneous  measurements  in  Arkansas  drainage  basin  in  190$ — Continued 


Date. 

Straun. 

Locality. 

Que 
bright. 

Dtechar 

• 

June  22 

Gagely  Arroyo 

do 

Wagon  bridge,  near  month 

F^et. 

Sfc.-fr 
lift 

80 

At  month ................ ..... 

a 

July  15 

do 

:....do  

28 

do 

do 

i 

80 

do 

do 

Aug.  15 

do 

do 

19 

do 

do 

t 

Apr.   21 

Graham  ditch 

do 

At  head  gate - 

4 

May     2 

do 

7 

do 

do : 

Apr.   25 

Horse  Creek 

do 

At  month 

80 

do 

May   11 

do 

do 

. 

14 

do 

do 

28 

do 

do 

28 

do 

do 

June    6 

do 

do 

■ 

18 

do 

do 

2 

July     1 

do 

do  ._ 

a 

9 

do 

do 

a 

17 

do 

do. .•___ 

4>2 

do 

do 

Aug.     1 

do 

do 

6 

do 

do 

Apr.   22 

Hyde  ditch 

do 

At  rating  Annie 

1 

Mav     2 

do 

1 

8 

do 

do 

Apr.   25 

James  canal 

do 

1.42 
1.80 

2 

30 

do  . 

do .   . 

3 

25 

Las  Animas  canal . 
do 

Mud  Creek 

do 

One-half  mile  below  head  gate 

Q 

30 
May     1 

In  rating  flume 

At  month . 

2.08 

4 

9 

do 

15 

do 

do 

29 

do 

do 

June     5 

do  ...   

do 

23 

do 

do 

a 

30 

....do 

do 

July    10 

do 

do  ... 

15 

do 

do 

«  Estimated. 


ARKANSAS   RIVER   DRAINAGE   BASIN. 


liseellaneoua  MtWBt 


•  in  Arkansas  drainage  basin  in  190S — Continued. 


*!t... 

m— 

■«». 

Mgn. 

:  jisi-haii-L...- 

Perl. 

Sec.-ftrt. 

30 

«■     ' 

15 

19 

r.   28 

y    1 

9 

14 

SB 

le     6 
20 

6 
10 
IS 
23 
31 
g.     6 
17 
18 

do 

do 

Prowers,  one-fonrtli  mile  from 
month. 

3.00 

Purgatory  River  .. 

2.50 
2.50 
2.00 
1.50 
1.33 
1.70 

i.eo 

.80 
.53 
U16 

1.70 

do 

do 

9.56.00 

.*, 

do _ 

do 

4.00 

29 

6 

30 
\j    10 

do 

do 

:::;_*, :::::::::::::::::::: ;;::;;;:.. 

"1.00 

.00 

30 

do  _ 

..      .     do _ 

South  Canyon  d  i  tc  h 
|  South  Can  von  ditch 
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Miscellaneous  measurements  in  Arkansas  drainage  basin  in  /SOJ—Contimiei 


Date. 


June 


July 


Aug.    6 

28 

Sept.  24 

Nov.   18 

Apr.   27 

28 

May   12 

13 

24 

27 

7 

17 

1 

2 

8 

18 

21 

1 

5 

July   25 

Ang.  12 

21 

May     5 

6 

18 

July   11 

12 

24 


07 


Aug.   13 

21 

Apr. 

May 


Aug. 


21 
o 


Apr. 


Stream. 


I 


•*  1 


May 
May 
June 


i 

8 
20 
20 
21 
16 
29 
5 


South  Canyon  ditch 

do 

....do    

do 

Timpas  Creek 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Two  Bntte  Creek.. 

...do 

do 

Wild  Horse  Creek _ 
do 


do 
.do 
.do 
.do 
.do 
.do 
.do 


Locality. 


Canyon 

do 

do 

do 

At  railroad  bridge. 

do 

AtSwink 

do 


do... 

.....do... 

do  ... 

do  ... 

do... 

do... 

do... 

do... 

do  ... 

do... 

do  ... 

Holly.... 

do  ... 

do  ... 

At  mouth 

do  .   . 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 


....do 

X  Y  canal   ,  At  road  bridge 

do '-.  One-fourth  mile  from  head  gate. 


hrfgfit.  jDh*,|l,' 


Feet. 


2.90 
1.65 
1.60 
1.40 
1.60 
1.50 
1.30 
1.32 


do 

Arkansas  River. 
..   ..do 


...do 
...do 
...do 
...do 
..do 


At  head  gate 

Holly 

1  mile  above  State  line 

At  Amity 

At  Granada  bridge 

Grote - 

At  Colorado  and  Kansas  dam 
do 


Sttrfm. 

39.01 

41.01 

.01 

29.7$ 

11.21 

13.86 

80. 3ft 

9.17 

12.10 

661.00 

66.00 

«86.50 

635.00 

30.00 

41.00 

38.00 

20.00 

21.00 

.00 

.00 

.00 

.00 

24.30 

.00 

.00 

500.00 

.00 
.00 
.00 

.(* 

26. 0< 

24.  1< 

10.fr 

7.* 

6.# 

5.6-! 

.7C 

.OC 

0.(K 

.0( 


«  Rv  C.  W.  Beach  at  railroad  bridge. 


*»  By  Antoine  Jacob  at  Swink. 
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MinceUaneoug  measurement*  in  Arkansas  drainage  basin  in  1903 — Continued. 


Data.                      Blnun. 

1 

_„, 

out 

height 

Discharge. 

Mtiy      2      Markhain  Arroyo . . 

F*tt. 

Secftet. 

6.35 

My  29     BoggsCreek 

2.02 

2.88 
2.13 

2.01 

1.52 
1.48 
1.71 

1.40 
.07 
2.64 
2.27 
2.07 
1.02 
1.77 

July     2 

13 

Ang.     4 

kaneaa.0 

Jnne  24 

Lake  Fork  of  Ar- 

Arkansas  Junction,  Colo. . . 

170.00 

do 

do. 

Htan  <ltiilg  gage  height. 


■-  Bee  following  Hat  i.f  mte  heights. 

«  feet,  of  Ea*t  Fork  of   Arkanxatt  River  at  Leadvtlle 
Junction  for  1903. 


D.r. 

,™. 

Joly. 

,,„ 

>*-].( 

..,-,. 

■», 

July. 

Ms 

s,,„ 

Oct. 

i  ft 

1. 41 

i  St 
■    «■ 

,. 

i  ::i 
1  tn 

i  .' 

1.78 

LM 

1  <* 

■.* 

i  .-*. 

141 

U 

M0 

ID 

i  i: 
1  w 

.-  -.■ 

l.Jfi 

■• 

tt 

;  -i 

117 

i  ti 

1  -.. 

i  ■■: 

IK 

■  ■.  ■ 

1    !■ 

i  i:; 

!  5 

1.44 

SI 

;  N 

1    HI 

1T0 

I.3B 

;  ".: 

,.., 

?  12 

I   i. 

1 11 

i  m 
1  v> 

i  in 

i  ii 

K    . 

t  «i 

, 

2« 

1*« 

1  M 
1  H 

i  to 

■( 

a 

i.iT 

S  41' 

1.*) 

1ST 

■  - 

toe 

1  60 

-, 
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Mean  daily  gage  height,  i 


i  feet,  of  Lake  Fork  of  Arkantat  River  at  Arkmm 

Junction  for  1903. 


Jnne.     July.     And-     B>Pt. 


18 

tu 

s* 

n 

1  M 

» 

1.60 

si 

Wmtsr  shut  off  dnrtog  oonBtrucUon  »1 


m  daily  gage  height,  in  feet,  of  Tennettee  Fork  of  Arkantat  River  at 
Junction  for  1903, 


a* 

Jnn. 

JUf 

„„ 

Sept 

i  Mfc                D»y. 

Inly 

An*. 

Btpt 

Oct 

, 

l.M      IT 

to 

1  <* 

1  M 

1.5S 

ISO 

1  -,D 

i.n 

. 

.  B 

IS 

"„ 

1  M   '  H 

1  0 

4 

1  ■« 

1  9 

1  ■ 

81 

atu 

n 

l.tt 

1  :IT 

1  k 
i.n 

e* 

).* 

i.s> 

1  S! 

i  a    as 

g 

1  hi 

1    H 

s* 

;  ■ 

i  ■ 

LP. 

IM 

1  *• 

i  ;i 

I 

1.81 
ISO 

in 

1.71 

LS 

1  N 
1  «• 

1  * 

^  111 

:  ~i 

i  f. 
1  K 

:  N 
i  si 

IS 

1 1(1 

■ 

:  ■■: 

i< 

RK1>  UIVEIt   DRAINAGE  HASIN. 

Tho  headwaters  of  Red  River  include  several  forks,  all  of  which 
have  their  sources  in  northern  Texas.  Red  River  takes  a  general 
easterly  direction  along  the  northern  boundary  of  Texas,  and  then 
turns  toward  tho  southeast  and  flows  through  a  low,  swampy  region 
in  Louisiana  into  the  Mississippi,  not  far  from  the  southern  boundary 
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of  Mississippi.  Washita  River  rises  in  northern  Texas,  crosses 
southern  Oklahoma,  and  flows  into  Red  River  in  the  southern  part  of 
Indian  Territory,  about  10  miles  from  Denison,  Tex. 

Sulphur  Fork  of  Red  River  has  its  headwaters  in  Hunt  and  Fannin 
counties,  Tex.,  flows  eastward,  forming  the  boundary  between  Delta, 
Red  River,  and  Bowie  counties  on  the  north,  and  Hopkins,  Franklin, 
Titus.  Morris,  and  Cass  counties  on  the  south,  and  empties  into  Red 
River  in  Arkansas  about  7  miles  north  of  the  boundary  line  between 
that  State  and  Louisiana.  The  flow  of  this  river  is  very  unreliable, 
changing  with  the  rainfall.  If  the  summer  is  at  all  dry  it  ceases  to 
flow  altogether,  but  there  always  remains  enough  water  standing  in 
pools  to  water  stock.  During  or  immediately  after  protracted  or 
unusually  heavy  tains  the  river  becomes  very  wide  and  deep,  floods 
its  bottoms,  and  often  occasions  considerable  loss  of  stock  and  damage 
to  planters  and  the  railroads. 

Big  Cypress  River  has  its  headwaters  in  Franklin  and  Titus  coun- 
ties, Tex.,  flows  in  a  general  easterly  direction,  and  empties  into  Red 
River.  The  flow  of  the  river  is  unreliable,  varying  with  the  rainfall. 
In  the  summer  it  ceases  to  flow,  becoming  dry,  except  in  those  places 
where  the  water  stands  in  holes.  After  long  or  heavy  rains  the  stream 
is  liable  to  overflow  its  banks. 

The  following  stations  were  maintained  during  1903  in  the  Red 
River  drainage  basin :  Ouachita  River  near  Malvern,  Ark. ;  Washita 
River  at  Anardarko,  Okla. ;  Otter  Creek  near  Mountain  Park,  Okla. ; 
and  Red  River  (North  Fork)  near  Granite,  Okla. 

OUACHITA  RIVER  NEAR  MALVERN,  ARK. 

This  station  is  located  at  the  fall  line  on  the  river,  at  the  Rockport 
Bridge,  If  miles  northwest  of  Malvern,  Ark.  The  vertical  gage,  which 
is  fastened  to  the  web  between  the  cylinders  of  the  first  pier  from  the 
left  bank,  was  installed  March  3,  1903,  by  the  General  Bauxite  Com- 
pany. It  is  read  once  daily  by  A.  M.  Baker.  Discharge  measure- 
ments are  made  from  a  three-span  iron  highway  bridge  500  feet  long 
and  from  30  feet  of  trestle  approach  on  the  right  bank,  and  the  first 
*as  made  by  J.  M.  Giles,  May  15,  1903,  at  which  date  bench  marks 
were  established.  The  initial  point  for  soundings  is  the  end  of  the 
iron  bridge  on  the  downstream  side  at 'the  left  bank.  The  channel 
is  straight  for  1,000  feet  above  and  800  feet  below  the  station.  The 
rijrht  bank  is  high  and  wooded  and  overflows  only  during  extreme 
floods.  The  left  bank  does  not  overflow.  The  bed  of  the  stream  is 
composed  mainly  of  rock  and  is  permanent.  An  old  dam  just  below 
the  bridge  is  the  cause  of  the  sluggish  current  at  low  water.  At 
this  stage,  however,  measurements  can  be  made  by  wading  at  gaps 
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[wo.  9 


in  the  dam,  where  a  good  velocity  may  be  obtained.  Bench  mark 
No.  1  is  the  top  of  the  first  cylindrical  pier  from  the  left  bant  on 
the  downstream  side.  Its  elevation  ia  27.08  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  2  is  a  copper  ping  set  in  the  northwest 
corner  of  the  left  concrete  abutment.  Its  elevation  is  26. 23  feet  above 
the  zero  of  the  gage.  Bench  mark  No.  3  is  the  top  of  an  eyebolf 
set  in  the  solid  rock  about  25  feet  south  of  the  bridge,  at  a  point  90  feel 
from  the  initial  point  for  soundings.  Its  elevation  is  11.86  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hrdrographer. 


Ditehargen 


«*t»  iff  Ouachita  ttiver  near  MahMrn,  Ark.,  in  190.1. 


4K 


May  IB-. 
May  18.. 
My9.-. 
Do-. 
July  10.. 


4,* 


r  Malvern,  Art.,  for 


Star     Apr     Stay.  June  July.  An*.  Sept.  Oct.   Hot.  D* 
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Mean  daily  gage  height,  in  feet,  of  Ouachita  River,  etc. — Continued. 
1'K.y.  M«r.    Apr.    May.  June.  July,  Auk  Sept.  < 


WASHITA  RIVER  AT  ANADABKO,  OKLA. 

This  station,  established  October  25,  1902,  by  W.  G.  Russell,  is 
located  at  the  highway  bridge  one-half  mile  north  of  the  Anadarko 
railroad  depot.  The  gage  is  of  the  wire  type,  with  the  scaleboard 
graduated  to  feet  and  tenths,  and  spiked  to  the  hand  rail  of  the 
bridge.  The  initial  point  for  soundings  is  on  the  right  bank.  The 
channel  both  above  and  below  the  station  is  straight  for  200  feet;  the 
right  bank  is  high,  and  the  left  bank  is  low;  both  banks  are  liable  to 
overflow;  the  bed  of  the  stream  is  sandy  and  constant.  The  observer 
is  James  II.  Dunlap,  who  reads  the  gage  once  each  day. 

Bench  mark  No.  1  is  a  large  spike  in  the  stringer  above  the  second 
Boor  beam  from  the  south  end  of  the  bridge  on  the  downstream  side. 
Its  elevation  is  22.92  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
spike  driven  4  feet  above  the  ground  in  the  trunk  of  a  cottonwood 
tree  near  the  south  end  of  the  bridge.  Its  elevation  is  20.74  feet 
above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

Discharge  measurement*  of  Washita  River  at  Anadarko,  Oklti.,  in  190-1. 


Date. 

Hydrotf^apher. 

I     hrigEt. 

Discharge. 

August  10 

L.M.Holt 

F.Bonstedt 

E.R.Kerby 

Fft. 
3.50 
3.  30 
2.  TO 

1«7 

October  19 

62 

December  10  _ 

do 

3.30 

103 
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Mi  iin  Onihi  i/iifii'  hi- it/lit.  in  frrt,  nf  IX'ttxhitn    Hirer  ill  Aiiiiiinrktt.  (}kla.,fttr  Ml. 
Apr.    Mmy.   June.  July.  Aug.  Sei>t.|  Oct.  iKor.j  Dr.. 


\%_M  1 10A  I    1» 


i!  I" 
3,10 

:;...i 

3.11)     It  III 

Jt.10 

a.  no 

:i  II) 

S.00 

:;  in 

H  '■! 

„..i 

ton 

;■;  "' 

::  i.i 

it  li 



tt.no 

:i.m 

mo 

a  m 

Bin 



a.  w 

;i  mi 

:i.  |i 

N.I.I 

ue 

8.00 

I  in 

;;  i.i 

:;  i.i 

a  oo 

3  in 

a  «o 

3.m 

3.  HI 

9.00 

3  in 



il.in 

am 

a  00 



a.  oo 

3.31 

i» 

I* 

s.n 

ia 

■  ■ 

i* 

a.  10 

a  in 

1» 

1 1" 

IS 

S.10 

l» 

:\  1" 

If 

11 

:(  3i 

Li 

OTTER  CREEK    NEAR   MOUNTAIN   PARE,  OKLA. 

This  station  was  established  April  2,  1903,  by  G.  H.  Mattbes, 
assisted  by  Ferd.  Bonstedt.  It  is  located  on  G.  M.  Dale's  homestead, 
SE.  }  sec.  21,  T.  3  N.,  R.  17  W.,  Indian  meridian.  It  is  2  miles  west 
and  1  mile  north  of  Mountain  Park,  Okla.  The  gage  consists  of  * 
2  by  6  inch  board  26  feet  long,  bolted  to  a  cottonwood  tree  which 
stands  at  the  water's  edge.  It  is  graduated  to  feet  and  tenths  and 
marked  with  brass  figures.  The  gage  is  read  daily  by  G.  M.  Dale- 
The  channel  is  slightly  curved  both  above  and  below  the  station- 
Both  banks  are  about  20  feet  high,  of  sandy  loam,  covered  with  vege- 
tation, and  subject  to  overflow.  The  bed  of  the  stream  is  of  sand, 
and  is  liable  to  shift.  The  water  flows  in  one  chanel  at  normal  stages 
but  when  about  to  overflow  its  banks  part  of  the  water  ia  divertec 
through  a  slough  into  Horse  Creek.  Measurements  of  discharge  an 
made  by  wading,  as  there  are  no  bridges  in  this  locality.     Bench  marl 


"■] 


BED   BIVKR    DRAINAGE    BASIN. 


317 


No.  1  is  a  20-penny  nail  driven  into  the  eottonwood  tree  to  which  the 
gage  is  attached.  It  is  at  the  elevation  of  the  10-foot  mark  on  the 
gage.  Bench  mark  No.  2  is  a  nail  driven  into  a  mesquite  tree  150  feet 
southwest  of  G.  M.  Dale's  house.  It  is  28.62  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  3  is  a  nail  driven  into  a  hackberry  tree 
SO  feet  east  of  the  creek  and  20  feet  north  of  the  gage.  It  is  8.94  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

Discharge  meaturementa  of  Otter  Creek  near  Mountain  Park,  Okla.,  in  J90S. 


Date. 

Hfdrogrupber. 

height. 

Discharge. 

Fttl. 
1.35 
2.20 
5.70 

B.90 
.95 
.80 
.90 
1.40 
1.35 

September  18 

F.  Bonstedt  _  _  - 

.2 

Jfran  daily  gagr.  height,  in  feet,  of  Otter  Creek  near  Mountain  Park,  Okla.,  for  I'M: 


Apr.  M»y.  Juno.  July.  Ang.  Sept.  Oct.   Nov 
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Mean  daily  gage  height,  in  feet,  of  Otter  Creek,  etc.— Continued. 


Day. 

A,,,- 

May.  Judb  July 

A». 

Sept 

Oct. 

Hot.  Die 

•                                                          

1.40 
1.10 

Ltd 

1.10 

1.40 

a  (jo 

8.  To 

l.KI  ,  1.3) 

i-oa 

1.00 
1.00 
1. 00 

1.110 

LOO 
1.00 

a>o 
.no 

.HI 

.SO 

.to 
.to 

.10 
.00 

SO 
H 

i.i 
■.-. 

■ 

BO 

M 

.00 

.(JO 
1.00 

1.00 
LOO 
LIS 

LIB     MO 

2.10 
4.00 

Ml 
i.w 
Lao 

l.aa 

LSD 
LM 

1.40 
L« 

LIB 

L8B 

1.9J 

L40I   L« 

». ~ 

«0- , 

L401  l.» 

1*1  Li 
1.40  '  1* 

L* 

Bating  table  for  Otter  Creek  n 


MSft. 

DtaobkTBB. 

heSSt. 

Dbotwrsa. 

hal«Ct. 

Dtoclmrge. 

hetSfrt. 

Dtsclwr(& 

Fat. 

Setand-fttt. 

Feet. 

Seamd-fttt 

Fat. 

Stoand-ftel. 

Feet. 

SeamAfttt- 

1.8 

e 

S.S 

48 

8.1 

108 

4.0 

188 

1.4 

8 

2 

8 

49 

8.8 

117 

4.2 

SOT 

1.5 

11 

2 

4 

50 

8.8 

125 

4.4 

07 

l.S 

14 

2 

S 

68 

8 

4 

184 

4.6 

247 

1.7 

18 

2 

6 

70 

3 

5 

148 

4,8 

2S7 

1.8 

23 

a 

7 

77 

8 

6 

152 

5.0 

287 

1.9 

27 

2 

8 

85 

3 

7 

iei 

6.0 

397 

2.0 

82 

2 

a 

03 

8 

8 

170 

2.1 

37 

3 

0 

101 

8 

9 

179 

helgTlt. 

Discharge. 

Gage 

height. 

Discharge 

heigfit,      D1*1"""8- 

*Gage 

helglt. 

Dlscturge. 

Fttt. 

0.8 
.9 

Srmnd-fttl 
0.2 
.4 
.8 

1.2 

Snmtd-ftet. 

1.8 

1.3 
1.4 

Stamd./eti 

2.3 
2.8 

Ftet. 

1.5 
1.6 

3.4 

4.0 

Tangent  at  6  feet  gage  height,  with  differences  of  12  per  tenth. 
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it i mated  monthly  discharge  of  Otter  Creek,  near  Mountain  Park,  Okla.ffor  1003. 

[Drainage  area,  136  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

ipril  20-30 

179.0 

457.0 

4.0 

1.8 

.8 

.8 

1.8 

3.4 

2.8 

6.0 

6.0 

1.8 

.8 

.4 

.2 

.2 

1.3 

2.3 

29.5 

41.4 

2.5 

1.1 

.5 

.4 

.5 

2.4 

2.8 

644 
2,546 

149 
68 
31 
24 
31 

143 

172 

0.23 
.33 
.02 
.009 
.004 
.003 
.004 
.019 
.022 

0.09 

iay    

.88 

une 

.02 

ulv 

.01 

* 

Ingnst 

September  _ 

.005 
.003 

)ctober 

.005 

November 

.021 

December 

.025 

RED  RIVER   (NORTH  FORK)   NEAR  GRANITE,  OKLA. 

This  station  was  established  June  23,  1903,  by  Ferd.  Bonstedt.  It 
is  located  at  the  highway  bridge  2  miles  east  and  one-half  mile  north 
of  Granite,  Okla.  The  Chicago,  Rock  Island  and  Pacific  Railroad 
ero&ses  the  river  near  this  point.  The  gage  is  of  the  wire  type  and 
is  located  on  the  downstream  side  of  the  bridge  near  the  west  end. 
The  length  from  the  bottom  of  the  weight  to  the  marker  is  20.32  feet. 
The  marker  reads  17  feet  when  the  weight  is  pulled  up  against  the 
bottom  of  the  bridge.  The  gage  is  read  daily  by  Elmer  O.  Tompkins. 
Discharge  measurements  are  made  from  the  bridge.  The  channel  is 
straight  for  about  500  feet  above  the  station  and  for  about  300  feet 
Wow.  Both  banks  are  subject  to  overflow  at  flood  stages.  The  bed 
of  the  stream  is  sandy  and  shifting.  The  water  flows  in  three  chan- 
nels at  low  water.  The  gage  is  referred  to  a  United  States  Geological 
Survey  standard  bench  mark  (cast-iron  post)  which  is  202  feet  east  of 
the  bridge  near  the  south  line  of  the  highway.  Its  elevation  above 
gage  datum  is  10.64  feet  and  above  sea  level  1,530.8  feetv 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

charge  measurements  of  North  Fork  of  Red  River  near  Granite,  Okla,,  in  1903. 


Date. 


Hydrographer. 


%ust  12 Holt  and  Kerby 

Member  19 F.  Bonstedt 

Jane  27 do 


he55?t.     '  Dtachaw. 


Feet.  Second -feet. 

4.60  61 


3.70 
4.80 


(«) 


72 


«No  flow;  water  in  pools. 


820 
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ifean  daily  gape  height,  in  feet,  of  North  Fork  of  Med  Mver  mar  Granite,  C 

for  190$. 


l. 
8. 

8. 
4. 
I. 

«. 

T. 

8. 

9. 
10. 
U. 

18- 

18. 
14. 

15- 
16. 
X7. 
18. 
19. 


81. . 


84. 
85. 
86. 
87. 

28. 
89. 
90. 
81. 


Day. 


June. 


July. 


6.00 
4.90 
4.90 
4.80 
4.80 
5.00 
4.90 
4.70 


4.60 
4.60 
4.60 
4.40 
4.40 
4.40 
4.80 
4.80 
4.80 
4.10 
4.00 
4.10 
&90 
a  90 
a  80 
8.70 

a  60 

4.00 

a  60 

4.00 

a  so 
a  80 

8.70 
8.60 
8.60 
8.60 
3.60 
8.80 
3.60 
3.60 
3.50 


4.60 
4.10 
a  80 

<•) 

(•) 

(•) 

(•) 

(•) 

(•) 

<«) 

(«) 

(•) 

(«) 

(«) 

(«) 

4.80 

4.10 

a  90 

a  so 
a  70 
a  to 
aro 
a  to 
a  70 

8.70 
8.70 


4.90 
4.80 


4.60 
4.40 
4.80 
4.00 
a  80 
a  70 

<«> 
<•) 
(*) 

a  so 

(») 
a  so 

asQ 

a  70 

(*) 
(») 
<») 
(*> 
(») 
(»> 
(ft) 
(ft) 
(ft) 
(») 

8.90 
8.80 


Oct 


CIO 
4.00 

a  90 
a  90 
a  90 
a  so 
(*) 
<») 
(») 

.(*> 
(») 
(*) 
(*> 
(*) 
<*) 
(») 
(*) 
(*> 
(»> 
(•) 
<*) 
(*) 
(*) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 


Not. 


(ft) 
(ft) 
(ft) 
(ft) 
(ft) 

(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(») 
(ft) 
(ft) 
(*) 
(ft) 
(ft) 
(*) 
(*) 
(*) 
(ft) 

(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 


a  Gage  chain  broke. 


^  Water  standing  in  pools. 


c  Observer  absent. 


Miscellaneous  measurements  in  Red  River  drainage  basin. 


Date. 


1903. 

June  30 

Sept.  18 

Oct.  22 

Nov.  26 

.Dec.  <£><& 

Oct.  27 

Dec.  31 

31 

31 


Hydrographer. 


Stream. 


Ferd.  Bonstedt  . .    Turkey  Creek 

do I  Elk  Creek 

E.R.Kerby ■ do 

do _.;.- do 

do do 

G.  H.  Matthes  . . .  |  LittleElk  Creek 

Medicine  Bluff 
Creek. 

Blue  Creek 

Chandler  Creek 


Locality. 


Near  Victory,  Okla 
Near  Hobart,  Okla. 

do 

do 

do 

do      

Near  Meers,  Okla. . 


T.  5  N.,R.  13  W,  I.  M., 
Okla. 

Near  Richards,  Okla 


ct 


Set 


r.] 
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Measurements  of  springs  in  Wichita  Mountains. 


>at 

e. 
1. 

Hydrograph-jr. 

Spring. 

Locality. 

Dis- 
charge. 

oa 

Second-ft. 

g- 

1) 

G.  H.  Matthes  . . . 

Jinimie  _ 

SE.isec.  17,T.4N.,R.18 
W..I.M. 

1.00 

it. 

13 

•ml* 

30 
28 

do 

do 

do 

1.00 

t. 

do 

do 

.....do. 

.60 

do 

do 

do 

.50 

)V. 

E.  R.  Kerby 

do 

do  ..     . 

.70 

*\ 

8 

8 

29 

29 

do 

do 

do 

.52 

do 

do... 

do 

do 

NW.isec.  13,T.4N.,R. 
14  W.,I.M. 

.54 

...   .do  _ 

do 

.52 

do 

Frizzle  Head  . . 

.40 

29 

do .. 

Springfield 

NE.  isec.  14,  T.  4N.,  R. 
14W.,I.M. 

.20 

29 

do    

• 

Thompson  No.  1 

SE.±sec.lO,T.4N.,R.14 
W.,I.M. 

.35 

29 

do 

Thompson  No.  2 

NE.isec.  10,  T.4N.,R. 
11  W.,I.M. 

.15 

30 

...do 

Podlequah 

SE.isec. 4,  T.4N.,R.14 
W.,I.M. 

.25 

30 

do 

Saddle  Moun- 
tain No.  1 . 

Saddle  Mountain  Mission, 
Okla. 

.53 

30 

... do  

Saddle  Moun- 
tain No.  2. 

do 

.20 

30 

do 

No  name 

NE.  isec.  15,  T.  5N..R. 
14  W.,  I.  M. 

.25 

31 

do    .   _     . 

Eagle  Heart     . 

NE.  i  sec.  5,  T.  5  N.,  R.  13 
W.,1.  M. 

.20 

31 

do 

Cui-ter      

SW.isec.  13,  T.  4N.,R. 
12  W.,  I.  M. 

.50 

31 

do 

No  name      

NW.4  sec. 36,  T.  4N.,R. 
12  W.,  I.  M. 

.20 

0 

A.  C.  Redman  .  _ . 

Rock  Creek  . 

Near  Sulphur.  Ind.  T 

13.00 

^ 

0 

....do 

Sulphur  Creek . 

...do 

6.00 

5 

do 

Seven  Springs 

...    a\>  

.13 

5 

do 

Beach  Springs. 

do     

.11 

5 

'          *> 

Hillside .       ... 

do  ...   

.08 

5 

1RU 

do 

.  09—04 21 

Wilson     . . 

do 

.01 

• 
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WESTERN  GULF  DRAINAGE. 

Those  stations  from  which  the  United  States  Geological  Survey 
has  obtained  data  during  1903  and  which  are  located  on  rivers  which 
drain  into  that  portion  of  the  Gulf  of  Mexico  west  of  the  Mississippi 
River,  have  been  grouped  into  the  following  drainage  basins:  Sabine, 
Neches,  Trinity,  Brazos,  Colorado  (of  Texas),  Guadalupe,  and  Rio 
Grande. 

SAHIXK  RIVKll  DRAINAGE  BASIN. 

Sabine  River  has  its  headwaters  in  Collin  and  Hunt  counties, 
flows  in  a  southeasterly  direction  to  the  State  line,  then  south,  form-  ; 
ing  the  boundary  between  Texas  and  Louisiana,  and  empties  into  I 
Sabine  Lake,  an  arm  of  the  Gulf,  near  Orange,  Tex.  The  small 
tributaries  in  east  Texas  support  many  small  water  mills,  and  the 
Sabine  itself  is  navigable  for  several  hundred  miles.  The  drainage 
area  of  the  Sabine  in  Texas  above  Orange  is  7,500  square  miles,  and 
its  total  drainage  area  above  Orange  in  Louisiana  and  Texas  is  10,400 
square  miles. 

SABINE   RIVER  NEAR  LONGVIEW,   TEX. 

This  station  was  established  December  31,  1903,  by  Thomas  IT. 
Taylor.  It  is  located  at  the  bridge  of  the  International  and  Great 
Northern  Railway,  about  3  miles  southwest  of  Long  view  Junctioii, 
Tex.  The  zero  of  the  gage  is  45.00  feet  below  the  top  of  the  tie  at  the 
railroad  bridge.  The  observer  is  John  Wadsoek,  the  pumper  for  the 
railroad  company.  A  measurement  made  at  this  point  by  Edward 
C.  II.  Rantel  gave  a  discharge  of  24ii  second-feet. 

TKIXITY  RIVER  DRAINAGE  BASIN. 

Trinity  River  rises  in  a  network  of  small  streams  in  the  counties  of 
Montague,  Wise,  and  Parker,  but  their  combined  capacity  at  Dallas 
is  not  sufficient  to  keep  the  bottom  or  bed  of  the  stream  moist.  The 
Tinted  States  Geological  Survey  maintained  a  station  at  Dallas  for  a 
time,  but  it  was  abandoned  on  account  of  the  small  discharge.  Helow 
Dallas  the  Trinity  flows  through  a  wooded  country,  and  consequently 
it  is  not  subject  to  the  sudden  floods  with  their  quick  run-offs. 

TRINITY    RIVER    AT   RIVERSIDE,  TEX. 

The  drainage  area  of  Trinity  River  above  Riverside,  Tex.,  is  1(5,00^ 
square  miles.  A  gaging  station  was  established  on  the  Trinity  & 
Riverside,  Tex.,  in  December,  11)02,  by  Thomas  V.  Taylor.  The  zei"° 
of  the  gage?  is  00  feet  below  the  top  of  the  ties  (or  base  of  rail)  in  t\ie 
north  arm  of  the  draw  span  of  the  International  and  Great  Norther* 
Railroad  bridge.     The  elevation  of  the  top  of  the  pivot  pier  abo\r* 
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pige  datum  is  56.5  feet,  and  that  of  the  top  of  the  channel  of  the  lower 
thord  of  the  arms  of  the  draw  span  of  the  bridge  is  62.9  feet.  Accord - 
ng  to  the  survey  of  the  United  States  Army  engineers  the  elevation 
>f  the  top  of  the  tie  with  reference  to  mean  low  tide  of  Gulf  is  148.70 
'eet.  The  gage  consists  of  a  tagged  plumber's  chain,  to  which  is 
ittached  a  lead  weight  in  the  form  of  a  frustum  of  a  cone.  The  bot- 
tom of  the  lead  weight  is  marked  66,  and  every  foot  above  this  is 
marked  with  a  brass  tag  giving  its  distance  in  feet  above  the  bottom 
>f  the  weight.  The  observer  at  Riverside  is  G.  W.  Iligdon,  who  is 
in  charge  of  the  pumping  plant  of  the  International  and  Great 
Northern  Railroad.  In  reading  the  gage  it  is  only  necessary  to  let 
the  lead  weight  touch  the  water  and  then  read  off  the  distance  the 
mark  or  point  is  from  the  upper  end  or  zero  mark  of  the  chain. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 

Discharge  measurements  of  Trinity  River  at  Riversule,  Te~c,  in  HH)2  and  100,3. 


Date. 


1902. 
September  10 


1903. 


March  18 

July  1 

July  2.. 

Do 

July  3 

July  12 

July  13 

July  15 

June  17 

December?  . 
December  12 


Hydrographer. 


T.  U.  Taylor 


do 

do 

do 

do 

do 

do 

do 

do 

do 

G.  W.  Higclon 
do 


Gacre 
height. 

Discharge. 

Fret. 

Sectmd-feet, 

6.00 

160 

43. 30 

24,650 

13. 30 

3, 730 

14.60 

4,500 

15.20 

5,160 

18.30 

7,200 

22. 20 

8,800 

22.80 

9.200 

23. 60 

10,800 

10.20 

980 

8.30 

420 

9.30 

500 

yiean  daily  gage  height,  in  feet,  of  Trinity  River  at  Riverside,  Te*v..for  1003. 


Day. 

Jan. 

28.30 
27.90 
25.80 
24.10 
21.05 
18  50 
13.35 
15.65 

Feb. 

Mar. 

1.. 
2. 
1. 
4. 

19.55 
17. 15 
15. 15 
14.20 
18.75 
13. 70 
17.40 
19.05 

43. 90 
46.20 
43.60 
44.60 
44.70 
44. 70 
44.80 
45.05 

5 

«. 

• 

6... 

Apr. 

41.10 
41.10 
41.10 
41.00 
40. 70 
40.25 

39.05 

3865 


May. 

10.90 
10.95 
ll.<)0 
10. 90 
10.  SO 
10.55 
10.00 
10. 00 


June.    July.    Aug.    Sept. 


15.75 

13.40  ; 

10.75  ; 
9.90 
9.65  ' 
9. 45 
9.30 
9.65 


12.75 
15. 10 
18. 45 
18.90 

22.  05 

20.05 
19.:*) 
19.80 


15.60 
19.65 
22.40 
25.05 
26. 65 
27.65 
28. 70 
29.75 


9.60 
10.55 
10.20  | 
9.65  i 
9. 45 
9.20 
9. 15 
9.00 


Oct. 

8.05 

8. 25 

8.55 

9. 00 

10.85 

14.05 

17.25 

19.15 


Nov. 

9.60 

9. 65 

10.00 

9.80 

9.80 

10.20 

11.35 

11.85 


Doc. 

8. 31) 

8.  :*) 

8.30 
8.30 

8.30 
8.30 
8.30 
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[NO.  ». 


Mean  daily  gage  height,  in  feet,  of  Trinity  River,  etc.— Contined. 


Day. 


Jan.  <  Feb. 


0 
1(1 
11 
12 
13 
14 
15 
16 
17 
IK 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


15.05 

1 
20.70 

14.30 

21.70 

13.75 

23.50 

13.35 

23.85 

13.05 

24.60 

12.75 

24.80 

12.35 

23.80 

12.45 

28.80 

18.85 

80.90 

13.60 

32.40 

13.40 

33.20 

13. 15 

34.60 

20.75 

34.50 

21.05 

34.50 

21.05 

34.70 

21.05 

34.85 

19.35 

35.10 

18.30 

40. 10 

19.60 

42.85 

22.20 

43.60 

24.10 

24.25 

22.30 

Mar. 

45.25 
47.00 
46.90 
46.45 
46.10 
45.70 
45.25 
44.15 
44.05 
43.45 
48.05 
44.10 
44.40 
44.70 
40.65 
44.30 
43.70 
43. 10 
42.55 
42.10 
41. CO 
41.40 
41.20 


Apr. 


June.   July. 


37.15 
84.70 
29.10 
20.85 
15.45 
14.25 
13.65 
13.05 
12.85 
12.80 
12.80 
13.50 
13.95 
13.40 
12.35 
11.90 
11.55 
11.40 
11.25 
11.05 
11.00 
11.00 


10.00 

10.00 

10.00 

10.00 

10.85 

10.75 

10.90 

10.95 

11.45 

11.55 

11.10 

10.60 

10.10 

9.80 

9.70 

9.55 

9.45 

9.30 

9.25 

9.15 

9.10 

13.50 

16.30 


9.20 
9.25 
10.15 
9.50 
9.20 
10.20 
10.20 
10.20 
10.20 
10.20 
10.30 
10.25 
10. 15 
10.25 
11.20 
10.85 
10.50 
13.40 
12.95 
11.90 
11.15 
11.30 


20.45 

21.25 

21.80 

22.25 

22.50 

23.00 

28.85 

23.65 

23.85 

24.05 

24.25 

24.45 

26.15 

26.35 

,  25.00 

24.70 

22.40 

17.40 

12.45 

10.45 

10.30 

10.40 

10.95 

Aug. 

Sept. 

30.60 

8.65 

31.35 

8.45 

81.70 

8.30 

31.50 

8.20 

29.60 

8.10 

28.15 

8.05 

14.45 

8.00 

10.70 

7.90 

9.35 

8.10 

9.50 

8.70 

9.55 

8.10 

10.10 

7.90 

10.00 

7.80 

9.95 

7.75 

Oct. 


Nov.   Ike 


7.70 
7.60 
7.56 

7.50 
7.50 
7.50 
7.50 
7.70 


20.05 

11.55 

20.65 

11.  a) 

21.30 

10.50 

21.65 

10.00 

21.80 

9.65 

21.60 

9.45 

21.20 

9.15 

20.75 

9.05 

19.70 

8.90 

18.75 

8.80 

18.15 

8.75 

18.05 

8.70 

18.25 

8.60 

17.70 

8.50, 

16.30 

8.50 

14.70 

8.40 

12.80 

8.40 

11.50 

8.40 

10.60 

8.40 

10.05 

8.40 

9.65 

8.30 

9.45 

8.30 

9.45 

8.3TI 

S.31 

8.  SI 

111.30 

13.81 

14.65 

1115 

13.35 

11.9 

9.K 

9.S 

9.8? 

10. * 

10.% 

10.35 

9.00 

ias 

12.40 
12.70 
12.8 
ll.» 
10.00 
9.55 


Rating  table  for  Trinity  River  at  Riverside,  Te.v. ,  from  January  1  to  December 

St,  JiffKf. 


<4age 
height. 

i 

Discharge.  [ 

height. 

Discharge. 

• 

1   height. 

1 

Diachargo. 

1 

Gage 

height. 

Discharge 

Feet. 

Serond-feet. 

Feet. 

Second-feet . 

1 

Feet. 

i 

Sen  mil -fret. 

Feet. 

Sertmdfeet 

7.  5 

■ 

11.0 

2,070 

,     21.0 

9,070 

1      36. 0 

19,570 

7.6 

245 

11.5 

2. 420 

22.0 

9.770 

37.0 

20, 270 

7.8 

285 

12.0 

2.  770 

23.0 

10.470 

i     38.0 

20,970    ; 

8.0 

335 

12.5 

3,120 

24.0 

11.170 

|     39.0 

21.670    ! 

8.2 

390 

13.0 

3. 470 

25.0 

11.870 

40.0 

22,370 

H.4 

455 

13.5 

3.820 

26.0 

12,570 

41.0 

23, 070 

8.0 

530 

14.0 

4,170 

27.0 

13,270 

42.0 

23, 770 

8.8 

020 

14.5 

4. 520 

!  28-° 

13,970 

43.0 

24,470 

9.0 

725     , 

15.0 

4,870 

29.0 

14,670 

44.0 

25,170 

9.2 

840     , 

15.5 

5,  220 

30.  0 

15, 370 

45. 0 

25,870    1 

0.4 

905 

10.0 

5,  570 

31.0 

16,070 

46.0 

26, 570 

9.  0 

1 ,  005 

17.0 

6, 270 

32.  0 

16,770 

47.0 

27, 270 

9.  s 

1 ,  230 

18.0 

6,970 

33.0 

17,470 

10.0 

1 .  370 

19.0 

7, 670 

34.0 

18.170 

io.  r, 

1 ,  720 

20.0 

8, 370 

35.0 

18,870 

! 

Tal>le  uncertain  for  low  gage  heights;  tangent  alxjve  10  feet  Kage  height. 
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Estimated  monthly  discharge  of  Trinity  River  at  River/tide,  Tex.,  for  1903. 

[Drainage  area,  16,000  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November.. ... 
December 

The  year 


Discharge  in  second-feet. 


Maximum. 


14,180 

24,890 

27,270 

23,140 

5,780 

5, 395 

12,815 

16,560 

1,755 

9,630 

2,665 

4,625 

27,270 


Minimum. 


3,015 

3,960 
22, 825 

2,070 
780 
840 

1,580 
530 
225 
347 
420 
420 

225 


Mean. 


7,302 

13,189 

25, 276 

10,049 

1,780 

1,849 

8, 320 

6, 572 

537 

5,219 

1,031 

1,642 


Total  in 
acre-feet. 


448,982 
732,480 
1,554,161 
597, 957 
109,448 
110,023 
511,577 
404, 097 

31,954 
320,904 

61,349 
100,963 


Run-off. 


Second-feet 

per  square 

mile. 


6,897  4,983,895 


0.46 
.82 

1.58 
.63 
.11 
.12 
.52 
.41 
.03 
.33 
.06 
.10 


.48 


Depth  in 
inches. 


0.53 
.85 

1.82 
.70 
.13 
.13 
.60 
.47 
.03 
.38 
.07 
.12 


5.83 


BRAZOS   RIVER  DRAINAGE  BASIN. 

This  river  has  its  source  in  the  Staked  Plains  region  of  western 
Texas  and  has  a  general  southeasterly  course,  emptying  into  the  Gulf 
of  Mexico  south  of  the  mouth  of  Trinity  River.  Its  drainage  basin 
is  entirely  within  the  State  of  Texas. 

Under  the  direction  of  Thomas  U.  Taylor  the  United  States  Geo- 
logical Survey  is  maintaining  stations  in  this  basin  at  Waco  and  Rich- 
mond, Tex. 

BRAZOS"  RIVER   AT   WACO,  TEX. 

On  September  14,  1808,  a  gage  was  established  on  the  southwest 
bank  of  Brazos  River  at  Waco.  It  consists  of  an  inclined  iron  bar,  3 
inches  by  1  inch,  reading  from  0  to  4.3  feet,  bolted  to  a  hard-pine 
stick,  10  feet  long,  embedded  in  cement  in  the  sloping  limestone  of 
the  bank,  flush  with  the  surface,  on  which  are  painted  the  graduations 
above  4.3  feet. 

This  part  of  the  gage  is  inclined  to  the  horizontal  at  a  slope  of  27 

horizontal  to  5  vertical.     In  the  summer  of  11)03  another  section  was 

added,  with   its  lower  end  connected  to  the  upper  end  of  the  first 

tfage.     It  is  similar  to  the  first  gage  in  construction,  but  is  inclined  at 

aslope  of  0  horizontal  to  4  vertical.     It  reads  from  4.4  to  12  feet. 

Three  bench  marks  have  been  established.     The  first  is  on  the  low- 
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est  water  table  on  the  southwest  pier  of  the  suspension  bridge  an* 
marked  "U.  S.  G.  S.  44.33  B.  M."    It  is  about  on  the  level  of 
floor  of  the  suspension  bridge. 

The  hydrant  at  the  corner  of  First  and  Austin  streets  is  at  an 
vatioii  (by  gage)  of  43.32  feet,  while  the  top  of  the  rail  of  the 
Antonio  and  Aransas  Pass  Railroad  a  few  feet  from  the  hydrant  i 
an  elevation  of  41.12  feet.     The  bed  of  the  river  is  shifting  sand, 
nearly  every  freshet  modifies  the  cros&  section,  so  that  at  the  sj 
gage  heights  the  river  sometimes  flows  in  one  and  sometimes  in 
channels  under  the  suspension  bridge  from  which  the  ineasurenu 
are  made. 

At  high  water  the  gage  reading  is  obtained  by  measuring  to 
water  surface  from  the  top  rail  of  the  stiffening  truss  of  the  susj 
sion  bridge  at  a  certain  point  when  there  is  no  load  upon  the  bri 
and  by  taking  this  distance  from  47.8  feet. 

In  the  early  part  of  1902  a  new  camel-back  truss  bridge  of  one  s 
was  erected  across  the  Brazos  at  Waco  a  few  hundred  feet  above 
suspension  bridge.  This  new  bridge  crosses  the  river  at  an  angl 
76°.  It  has  a  footway  on  the  east  or  downstream  side  that  aff< 
excellent  facilities  for  measuring  the  flow  of  the  stream,  and  there 
no  midstream  piers  to  render  measurements  troublesome  or  doubt 

At  the  north  end  these  bridges  are  280  feet  apart,  and  at  the  sc 
end  they  are  380  feet  apart.  When  the  river  is  rising  and  <3 
l>revents  the  use  of  the  meter,  good  float  measurements  can  be  111 
by  timing  the  drift  as  it  passes  from  the  upper  to  the  lower  bridg 
the  different  panel  points. 

( )n  the  north  pier  of  the  new  bridge  a  gage  has  been  marked  of 
the  city  engineer  to  agree  with  the  United  States  Geological  Sin 
gage  at  the  suspension  bridge*.  The  top  of  the  cement  floor  of 
new  bridge  at  the  southeast  batter  brace  is  at  an  elevation  of 
feet  with  respect  to  the  United  States  Geological  Survey  gage.  II 
water  gage  heights  can  be  read  directly  from  the  gage  on  the  n 
pier,  or  the  distance  of  the  water  surface  can  be  measured  from 
cement  floor,  and  this  subtracted  from  45.4  feet  will  give  the  heigl 
the  river  referred  to  the  gage. 

The  channel  is  straight  for  several  hundred  feet  above  and  b 
the  station  and  has  a  width  at  low  stages  of  about  175  feet  wit) 
piers.  The  bed  is  composed  of  firm  sand,  subject  to  some  cha 
The  current  is  rapid. 

The  observations  at  this  station  during  1!K)3  have  been  made  in 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 
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Discharge  measurements  of  Brazos  River  at  Waco,  Tex.,  in  1903. 


Date. 


June  4 

June  15 

June  17 

Do 

June  25 

Do 

June  36 

July  14 

July  22 

July  23 

July  24 

July  30 

August  1 

December  18 


Hydrographer. 


Thomas  U.  Taylor 
do 


do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

E.C.Bantel 


Gage      , 
height. 

Discharge. 

Feet. 

Sectmd-feet. 

3.00 

426 

5.80 

2,970 

6.00 

3,240 

6.00 

3,150 

8.10 

6,700 

4.20 

1,200 

6.70 

4,000 

3.20 

490 

2.80 

245 

2.75 

235 

2.70 

210 

3.70 

810 

5.70 

2,670 

2.40 

144 

Mean  daily  gage  height,  in  feet, 

of  Brazos  River 

at  Waco,  Tex.,  for  1903. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

5.10 
5.35 
7.00 

Aug. 

5.65 
5.35 
4.45 

Sept. 

Oct. 

Nov. 

i_/©c. 

1 

3.40 
3.80 
3.80 

3.70 
3.70 
3.70 

13.55 

10.95 

9.10 

5.40 
5.35 
5.30 

3.20 
3.20 
3.20 

3.30 
3.20 
3.15 

2.55 
2.50 
2  75 

14.70 
8.75 
6.85 

3.15 
3.65 
3.46 

2.60 

2 

2.60 

3 

2.60 

4 

3.60 
3.60 
3.60 
3.50 
3.40 
3.40 
3.40 
3.40 

3.65 
3.60 
3.60 
3.60 
3.60 
3.65 
3.90 
4.40 

9.50 
9.35 
8.20 
8.20 
7.60 
6.55 
6.10 
11.10 

5.00 
4.55 
4.35 
4.35 
4.45 
4  25 
4.15 
4.10 

3.20 
3.10 
3.15 
3.20 
3.20 
3.20 
3.20 
3.50 

3.00 
3.00 
3.50 
4.10 
4.65 
4.70 
3.*J0 
3.70 

6.05 
9.00 
5.45 
4.55 
4.40 
4.15 
3.80 
3.a5 

3. 75 
3.65 
3.45 
3.20 
3.15 
3.00 
3.00 
2.95 

3.65 
2.90 
2  55 

2.50 
2.50 
2.40 
2.40 
2.40 

6.30 
7.75 
9.90 
9.60 
10.35 
8.35 
7.55 
8.90 

3.30 
3.25 
3.30 
3.60 
3.70 
3.60 
3.50 
3.35 

2.60 

5 

2.60 

6 

2.55 

m 

i 

2.50 

8 

2. 50 

».... 

2.50 

K) 

2.45 

11 

2.40 

12 

3.40 

4.10 

7.50 

4.10 

3.65 

•J    **f 

3.  m 

3. 45 

4.65 

2.40 

7.10 

3.20 

2.40 

13 

3.40 

4.00 

8.96 

4.10 

3.35 

4.05 

3.35 

5.45 

2.35 

6.00 

3.15 

2.40 

H-... 

3.40 

4.00 

9.50 

4.05 

3.25 

4. 15 

3.26 

4.20 

2.W 

5. 45 

3.00 

2.40 

K.... 

8.30 

8.90 

8.35 

4.00 

3.20 

4.50 

3.15 

4.05 

2. 30 

4.55 

3. 10 

2.40 

16... 

3.50 

11.85 

7.00 

3.90 

3.  15 

6.70 

3. 10 

4.00 

2. 30 

4.50 

3. 45 

2.40 

17.. 

3.60 

6.15 

6.90 

3.90 

3. 10 

5.  HO 

3.00 

4.05 

2.:*) 

4.40 

3.56 

2.40 

is... 

3.60 
3.60 

6.25 
6.30 

6.70 
5.95 

3.80 
3. 75 

3. 10 
3.  10 

4.45 
5.20 

2. 05 

2.00 

3. 50 
3.35 

2.25 
2.20 

4.15 

4.00 

3.35 
3. 15 

2.40 

»-.. 

2.30 

an. 

3.60 

6.30 

11.20 

3.65 

3  15 

4  65 

2.90 

3.30 

3  16 

3.80 

3.00 

2.30 

21 

4.80 

7.10 

13.10 

3. 55 

3.  »*> 

4.60 

2.90 

3.25 

3.15 

3.65 

2.95 

2.30 

*> 

6.30 

6.90 

7.20 

3  50 

3. 50 

4.65 

2.K5 

3. 15 

3.00 

3.55 

2.90 

2.:*) 

a. 

5.96 

6.75 

6.05 

3. 50 

3.50 

4.50 

2. 75 

2.  95 

3.  ;>.•> 

3.50 

2.90 

2.30 

24.. 

4.50 

6.65 

5.95 

3. 45 

3. 50 

4. 15 

2.70 

2.  75 

4. 50 

3.40 

2.90 

2.30 

25. 

4.15 

6.60 

5. 90 

3. 40 

3.40 

6.20 

2.70 

2. 70 

4.35 

3. 30 

2.&5 

2.35 

SB 

4.00 
4.20 
4.10 

19.65 
20.  45 
13.25 

5.  80 

6.  10 

6.:*) 

3.40 
3. 35 
3. 30 

3  50 
3. 15 
3. 10 

6.30 
5. 15 
5. 95 

2. 70 
2.70 
2.70 

2.  (if) 
2.50 
2.50 

4.00 
3. 95 
3.65 

3. 10 
3.05 
3.00 

2.75 
2.70 
2.70 

2.40 

27.. 

2.35 

& 

2.30 

29... 

4.00 
3.90 

6.  15 
5.  90 

3. :«) 
3. 25 

5. 70 
4.75 

5.00 
4.80 

4.10 
3.65 

2.50 
2.55 

3. 35 

7. HO 

3.00 
3.00 

2.70 
2.60 

2.30 

•« 

2.30 

31 

3.85 

5. 45 



3. 45 



8.90 

2.60 

....... 

3. 10 

2.80 

i 
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Rating  table  for  Brazos  River  at  Waco,  Tex, ,  from  January  1  to  December3l,  1903, 


Gage    , 
height. 

i 
Discharge. ' 

1 

Gage 
height. 

Discharge.  1 

i 

1 

1     Gage 

1  height. 

1 

Discharge. 

Gage 
height. 

1 
Discharge. 

1 

Feet. 

Second-feet. 

Feet. 

i 
Second-feet. 

l 

Feet. 

Second-feet. 

Feet. 
!     10.5 

Secondfert. 

2.2 

90 

i 

4.0 

1,055 

6.6 

3,850 

11,160 

2.3 

125     1 

4.1 

1,140 

6.8 

4,150 

11.0 

12,285  i 

i 

2.4 

160 

4.2 

1,225 

7.0 

4,470 

11.5 

13,450 

2.5 

195 

i 

4.3 

1,310 

7.2 

4,800 

12.0 

14,660 

2.6 

235 

4.4 

1,400 

7.4 

5,135 

12.5 

15,980 

2.7 

275 

4.5 

1,490 

7.6 

5,475 

13.0 

17,400 

2.8 

320 

4.6 

1,580 

7.8 

5,825 

13.5 

18,850 

2.9 

365 

4.7 

1,670 

8.0 

6,180 

* 

14.0 

20,300 

3.0 

410 

4.8 

1,760 

8.2 

6,540 

14.5 

21,800 

3.1 

460 

4.9 

1,860 

8.4 

6,910 

15.0 

23,300 

3.2 

510 

5.0 

1,960 

8.6 

7,285 

15.5 

24,800 

3.3 

565 

5.2 

2,160 

8.8 

7,665 

16.0 

26,300 

3.4 

620 

5.4 

2,380 

9.0 

8,055 

17.0 

29,300 

3.5 

680 

5.6 

2,600 

9.2 

8,450 

18.0 

32,300 

3.6 

745 

5.8 

2,820 

9.4 

8, 850 

19.0 

35,300 

3.7 

815 

6.0 

3,060 

9.6 

9,255 

20.0 

38,300 

3.8 

890 

i 

6.2 

3,310 

9.8 

9,665 

3.9 

970    ' 

i 

I      6.4 

i 

3,570 

10.0 

10,085 

Table  well  determined  up  to  7  feet  gage  height;  above  this  point  table  for  1903 
is  the  same  as  table  for  1902. 

Estimated  monthly  discharge  of  Brazos  River  at  Waco,  Tex.,  for  1903. 

[Drainage  area,  31.750 square  miles.] 


Discharge  in  second- feet. 


Run-off. 


Month. 


Maximum. 


January 
February 
March  . . . 
April 
May 


Minimum,  i     Mean 


Total  in 
acre- feet. 


Second-feet  Deptn  in 

^X"!   inches, 
mile. 


June 

Julv  . 

August  . . . 
September 
October    . . 
November 
Decern  l)er  . 


The  year 


3, 440 
39,050 
18,995  ; 

2,  W0  ! 
2.710  ; 
4.000  t 

8,055  i 

2,055  i 

5,825  | 

22,400  ! 

815 

235 

39, 050 


505 
.745 
2,435 
535 
400 
410 


195 

90 

410 


235 
125 


90 


1,004  ! 
5, SCO  ; 
0,532  ! 

l.in  ! 

602 

1,580 
1,440  ; 
791  ' 
004 
•>.  t  <•> 
501 
105 


01,734  \ 
325,448  I 
401.037  ! 

00,109  ! 


2, 002 


40.705  i 
94.017 
88.542 
48,037 
35. 940 
232,110 
29,812 
10,145 

1.434.842 


0. 033 

.191 
oio 

.030 
.  022 
.051 
.047 
.  020 
.  020 
.123 
.010 
.  005 

.005 


0. 038 
.199 
.244 
.040 
.  025 
.057 
.054 
.  030 

.  022 
i.li) 

.018 
.000 

.  875 
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BRAZOS  RIVER  AT  RICHMOND,   TEX. 

'his  station  was  established  in  the  latter  part  of  December,  1902, 
Thomas  U.  Taylor.  The  gage  consists  of  a  plumber's  chain,  with 
ss  tags  for  foot  marks.  It  is  not  attached  to  the  bridge,  but  is 
d  to  measure  down  to  the  water's  surface  from  the  top  of  the  guard 
I  in  the  middle  of  the  sixth  panel  from  the  west  end  of  the  middle 
n.  Gage  datum  is  50  feet  below  the  top  of  the  guard  rail,  where 
gage  heights  are  determined.  The  channel  is  straight  for  300  feet 
>ve  and  below  the  station,  has  a  width  of  about  175  feet  at  low 
ber  without  piers,  and  about  500  feet  at  ordinary  high  water  broken 
three  piers.  During  very  high  floods  the  left  bank  overflows  and 
t  width  of  the  stream  is  900  feet.  The  bed  is  soft  except  around 
>  piers,  where  it  is  stony.  It  probably  does  not  change  much, 
e  velocity  is  moderately  rapid.  There  are  some  short  piles  in  the 
*ing  section.  The  elevation  of  the  top  of  the  guard  rail,  from 
lich  point  gage  heights  are  determined,  is  93.2  feet  above  mean 
w  sea  level,  so  that  the  gage  datum  has  an  elevation  of  43.2  feet 
ferred  to  the  same  plane  of  reference.  The  lowest  gage  height  yet 
corded  is  1.80  feet  above  gage  datum,  or  45  feet  above  mean  low 
a  level. 

Above  and  at  Waco  the  river  rises  rapidly,  and  when  it  gets  above 
e  gage  height  of  30  feet  overflows  the  bottom  lands  l)elow  the  town, 
hen  the  floods  spread  out  over  the  bottom  lands,  as  they  do  from 
aco  to  Richmond,  the  river  stays  up  longer  in  its  lower  stretches 
an  it  does  in  the  upper  sections,  as  the  bottoms  and  the  lowlands 
rve  as  storage  reservoirs  for  the  backwater  and  are  drained  slowly 
i  the  river  recedes.  Aliove  Waco  the  surface  water  rushes  off  into 
e  stream  more  rapidly,  and  the  river  rises  more  suddenly  and  falls 
most  as  suddenly.  For  this  reason  it  is  x>ossible  for  the  maximum 
scharge  at  Waco  to  be  greater  than  it  is  at  Richmond. 
At  Hearne  and  below  the  river  in  1S99  was  several  miles  in  width. 
s maximum  height  at  Richmond  occurred  on  July  7,  1899,  when  it 
ood  4  feet  below  the  top  of  the  guard  rail,  or  at  a  gage  height  of  40 
$t.  The  water  was  out  over  the  bottoms  above,  and  in  Richmond 
covered  the  tracks  of  the  Southern  Pacific  Railroad. 
The  observations  at  this  station  during  1903  have  been  made  under 
^e direction  of  Thomas  U.  Taylor,  district  hydrographcr. 
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Discharge  measurements  of  Brazos  River  at  Richmond,  Tex.,  for  190$  and  IMS. 


Date. 


1903. 


Augusta. 
August  6. 
August  19 


1906. 


March  18 

Julyl 

July  10 

Julyll 

July  18 

July  19 

July  24 

July  27 

August  3 

August  4 

August  6.... 
August  10... 
August  11... 
August  13 . . . 
August  14... 
August  15... 
December  10 


Hydrographer. 


T.  U.  Taylor 

do 

do 


do  ... 

...do  ... 
.....do  ... 

do  ... 

do  ... 

do  ... 

do... 

do... 

.....do  ... 
...do... 
H.  H.  Fox. 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 


Gage 
height. 


Feet. 
28.10 
81.90 
7.10 

11.50 

5.80 

8.70 

7.80 

4.40 

4.40 

3.40 

2.90 

19.80 

21.50 

10.20 

12.20 

11.10 

10.00 

9.20 

8,70 

l.ai 


Discharge. 

Seamdfttl. 

48,400 

60. 4^ 
5,8(N 

13,00 

3,80 

8,90 

I,  Id 

8.20 
3,90 

l.« 
1.6S 

84,0(1 

88,50 

25,90 

15,80 

13.80 

11,52 

9,8S 

8,82 

1,01 


Mean  daily  gage  height,  in  feet,  of  Brazos  Riwr  at  Richmond,  Tea*. ,  for  IMS- 


Day. 

T 
Jan. 

a.  oo 

12.00 
14.50 
13  20 
10.30 
9.70 
8. 50 
7.90 
7.40 
6.00 
H.00 
5.70 
5.30 
5.00 
4.80 
4.K0 
5.40 

Feb. 

6.80 

6.30 

5.90 

5.60 

5.30 

5.20 

5.70 

6.00 

6.50 

7.30 

8.30 

10. 40 

11.10 

11.60 

10.50 

9.80 

13.20 

Mar. 

26.20 
27.10 
28.40 
90. 10 
31.90 
3H.  10 
33.40 
32.95 
30.85 
26.05 
22.20 
18.95 
19.20 
17.90 
16.00 
15.40 
14.20 

Apr. 

11.20 
11.00 
10.40 
10. 10 
9,70 
9.30 
8.70 
8.20 
8.00 
7.60 
7.40 
7.20 
7.00 
6.90 
6.80 
6.60 
6.60 

May. 

1 

•> 

8.00 
6.60 

a    

5.60 

4 

n 

5.20 
5.20 
5.40 

fw 

7.00 

s 



"> 

n 

12 

13 

6.90 
5.90 
5.40 
5.60 
5.40 
5.40 

14 

5.20 

ir> 

5.00 

IK 

7.30 

IT 

7.00 

June 


TT.] 
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Mean  daily  gage  height,  in  feet,  of  Brazos  River,  etc. — Continued. 


Day. 


Feb. 

Mar. 

Apr. 
0.00 

May. 

June. 

July. 

19.20 

12.00 

6.80 

5.80 

5.00 

21.00 

12.00 

0.50 

5.00 

6.00 

4.90 

21.20 

11.80 

6.80 

5.20 

6.20 

4.00 

20. 00 

16.90 

0.00 

5.00 

6.40 

4.00 

19.80 

21.90 

5.80 

4.00 

6.00 

4.80 

18.40 

2a  00 

5.70 

4.30 

5.70 

4.00 

16.90 

22.10 

5.50 

4.80 

.  5.80 

3.90 

16.20 

18.50 

5.00 

4.20 

5.00 

3.00 

15.20 

15.00 

5.90 

4.20 

6.00 

3.40 

20.00 

13.00 

5.80 

4.80 

4.80 

3.30 

24.90 

12.20 

5.20 

4.80 

4.50 

2.90 

11.70 

5.00 

4.40 

4.00 

3.00 

11.40 

5.80 

4.80 

5.80 

3.20 

11.50 

4.20 

5.40 

7.80 
7.00 
6.80 
6.10 
5.00 
4.90 
4.50 
4.10 
8.90 
3.70 
3.60 
3.30 
3.40 
3.20 


Sept. 

Oct. 

Nov. 

2.30 

6.00 

2.00 

2.30 

6.00 

2.60 

2.20 

5.90 

2.40 

2.20 

5.40 

2.80 

2.10 

5.50 

2.30 

2.10 

5.00 

^2.20 

2.10 

4.00 

2.20 

2.10 

4.80 

2.30 

2.10 

4.00 

2.80 

2.10 

3.80 

2.20 

2.40 

3.80 

2.20 

2.40 

3.00 

2.10 

2.50 

8.50 

2.10 

3.00 

8.30 
3.80 
3.40 
3.20 
3.20 
2.90 
2.80 
2.40 
2.20 
2.60 
2.80 
2.70 
2.00 
2.00 


Ming  table  for  Brazos  River  at  Richmond,  Tex.,  from  January  1  to  December 

31,  1903. 


1 

i   Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
•Second-feet. 

|    Feet. 

Seamtl-feet. 

Feet. 

1.8 

945 

3.4 

2,000 

1.9 

985 

3.5 

2,100 

2.0 

1,025 

3.6 

2,200    1 

2.1 

1,065 

3.7 

i 

2,300 

2  0 

1,105 

3.8 

2,410 

2.3 

1,155 

3.9 

2,520 

2.4 

1 .  205 

4.0 

2,630 

2.5 

1,265 

4.2 

2,860 

2.6 

1,325 

4.4 

3, 100 

2.7 

1,395 

4.6 

3,340 

2.8 

1,465 

4.8 

3. 580 

2.9 

1,545 

5.0 

3, 820 

3.0 

1,625 

5.2 

4,000 

3.1 

1,715 

5.4 

4, 300 

3.2 

1,805 

5.6 

4, 540 

3.3 

1,900 

5.8 

4,780 

hSgEt.     Di**Arge. 


Feet. 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 
8.2 
8.4 
8.6 
8.8 
9.0 


;  Second-feet 
j  5, 020 
5,280 
5,540 
5,810 
6,090 
6, 370 
6,670 
6,970 
7,270 


-i 


7, 570 
7,870 
8,190 
8,510 
8. 830 
9,150 
9,470 


Feet. 

9.2 

9.4 

9.6 

9.8 

10.0 

10. 5 

11.0 

11.5 

12.0 

12.5 

13.0 

13.5 

14.0 


Discharge. 


Second-feet. 
9,790 
10,110 
10,440 
10,780 
11,120 
12, 020 
13, 020 
14,120 
15,270 
16,420 
17,590 
18,790 
19,990 


Tangent  above  13  feet  gage  height.    Table  well  defined. 
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Estimated  monthly  discharge  of  Brazos  River  at  Richmond,  Tex.,  in  1W3. 

[Drainage  area,  44,000  square  miles.] 


Month. 


Discharge  in  second-feet. 


Minimum. 


January ■"  21, 190 

February i  46, 150 

March >  66,550 

April I  13,460 

May !  7.870 

June 5, 540 

July 14,120 

August ,  36,670 

September [  1, 715 

October \  16,650 

November ...\  1,900 

December J  3,700 

The  year '  66, 550 


3,580 
4,060 
13,900 
4,060 
2,860 
2,740 
1,545 
1,805 
1,065 
1,625 
1,065 
945 


Mean. 


7,343 

17,910 

35,690 

6,974 

4,365 

3,834 

4,816 

11,680 

1,308 

6,465 

1,390 

1,440 


Total  in 
acre-feet. 


Run-off. 


per 


rsqnt 
mile. 


945  '      8,601 


451,503 

994,670 

2, 194, 492 

414,982 

268,393 

228,139 

296,124 

718, 176 

77,831 

397,517 

82, 711 

88,542 


0.17 
.41 
.81 
.16 
.10 
.09 
.11 
.27 
.03 
.15 
.03 
.03 


6,213,080 


.20 


0.9 

« 
18 
11 
M 

13 
31 
03 
17 
01 
04 


COLORADO  RIVER   (OF  TEXAS)    DRAINAGE  BASIN.         ' 

Colorado  River  rises  iu  the  extreme  western  portion  of  the  State, 
within  a  few  miles  of  the  eastern  boundary  of  New  Mexico,  and  flows 
in  a  general  southeasterly  direction,  emptying  into  the  Gulf  of  Mexico 
in  Matagorda  County.  The  drainage  area  above  Austin  is  37,000 
square  miles  and  above  Columbus  40,000  square  miles,  and  it  extends 
into  the  corner  of  New  Mexico.  Its  main  tributaries  are  the  Concho, 
the  Sun  Saba,  and  the  Llano.  The  Concho  has  a  reliable  flow  above 
its  junction  with  the  Colorado,  and  if  the  stream  below  the  junction 
were  to  receive  its  name  from  the  one  that  contributed  the  most- 
water  the  river  below  the  junction  would  be  known  as  the  Concho 
instead  of  the  Colorado.  The  Concho  furnishes  water  for  irrigation 
and  water  power,  and  supports  in  Irion  and  Tom  Green  counties  some 
excellent  irrigation  systems,  described  in  Water-Supply  Paper  No.  71. 
San  Saba  and  Llano  rivers  are  described  in  the  same  paper. 

The  Colorado  at  Austin  emerges  from  a  canyon.  From  Austin  to 
the  Gulf  it  traverses  a  rather  flat  country,  and  its  waters  are  utilized 
for  man}' power  plants;  <*>(),( )00  acres  of  rice  were  sowed  during  the 
season  of  190:}  in  the  counties  of  Colorado,  Wharton,  and  Mata- 
gorda, under  canals  that  obtained  their  water  from  the  Colorado. 

Under  the  direction  of  Thomas  lT.  Tavlor  the  United  States  Geo- 
logical  Survey  is  maintaining  gaging  stations  in  this  basin  at  Colli  mhu** 
and  Austin,  Tex. 

COLORADO   RIVER  AT   COLUMBUS,  TEX. 

This  station  was  established  in  December,  1002,  by  Thomas  IT. 
Taylor.     There  is  a  gage  marked  on  the  downstream  side  of  the  pier 
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the  west  side  of  the  river.  Gage  datum  is  taken  as  50  feet  below 
top  of  this  pier,  and  the  observer  measures  down  from  this  point 
Ith  a  tagged  chain  and  lead  weight.  The  channel  is  straight  for  200 
above  and  600  feet  below  the  stream  and  has  a  width  of  140  feet  at 
low  water  unobstructed  by  piers,  and  a  width  of  450  feet  at  ordinary 
Iftigh  water  broken  by  two  piers.  At  very  high  stages  the  left  bank 
overflows  for  several  hundred  feet,  but  the  water  passes  under  the 
Iron  trestle  approach  to  the  bridge.  The  bed  is  composed  of  gravel 
mud  sand  and  is  fairly  permanent. 

The  observations  at  this  station  during  11)03  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 

Discharge  measurements  of  Colorado  River  at  Columbus,  TV.*'.,  in  1002  and  J00.t. 


Date. 


1902. 


August  2 

August  4 

August  6 

August  7 

December  27 


Hydrographer. 


T.  U.  Taylor 

do 

do 

do 

do 


January  2>) 
January  30 
March  20.. 
July  28 


1903. 


A.  A.  Cother 

do 

T.  U.  Taylor 
do 


Gage 
height. 


Feet. 
32.0 
13.4 
13.4 
12.6 


3.5 


June  19 do 

July 25 I do  ... 

December  10 H.  H.  Fox. 


Dtacharge. 

Secimd-feet. 
36,000 
6,600 
6,800 
4, 300 
1,200 


Mean  daily  gage  height,  in  feet,  of  Colorado  River  at  Columbus, 


8.3 

2, 056 

8.1 

1,996 

17.6 

15, 600 

8.5 

1,400 

12.9 

8,500 

6.7 

800 

5.2 

for 

516 

Tex. , 

VMS. 

Day. 

Jan. 

Feb. 
7.90 

Mar. 
35.15 

Apr. 

May. 
9.70 

June. 

July. 

1.. 

3.50 

10.50 

11.20 

8.50 

1. 

3.50 
3.50 

7.  go 
7.80 

31.50 
23.25 

10.40 
10. 15 

9.05 
8.55 

14.75 
12.95 

11.75 

3. 

23.80 

4. 

3.40 

7.65 

20.00 

9.95 

8.35 

11.40 

14.80 

5. 

3.40 

7.50 

18.00 

9.85 

8.80 

10.20 

11.35 

C. 

3.40 

7.00 

16.40 

9.65 

12.20 

9.55 

12.00 

1 

3.40 

9.60 

15. 30 

9.55 

11.30 

9. 15 

15.20 

8 

3.50 

10.40 

14.00 

9.50 

9.25 

8.90 

13.25 

». 

3.50 

8.65 

17.35 

9.45 

8.70 

8.85 

12.18 

10 

3.40 

11.50 

14.25 

9.25 

8.40 

8.65 

10.80 

11. 

3.40 

14.00     13.40 

9.15 

8.:*) 

8.40 

9.85 

12. 

3.40 
3.40 
3.40 
3.50 
3.00 

12.  CO 
9.65 
8.95 
9.00 

16.33 

12.90 
12. 35 
12. 10 
11.65 
11.35 

9.05 

9.  (XI 

8.15 

10.  45 

14.25 

8.55 

8.55 

8.25 

10.  X'5 

12.05 

8. 3D 

8.40 

11.15 

10. 15 

9.66 

9  15 

13.. 

8  80 

li- 

8.60 

ft 

8.45 

16 

8.35 

Aug. 


34. 15 

28.00 

16.65 

15.70 

14.95 

13.05 

11.80 

10.80 

10.25 

9.85 

9.50 

9.30 

9.05 

9.35 

8.65 

8.55 


Sept. 
7.30 

Oct. 

Nov. 

Dec. 

7.30 

7.00 

5.60 

7.25 

7.25 

7.  (JO 

5.50 

7.20 

7.05 

6.70 

5.50 

7.10 

13.20 

7.15 

5.40 

7.10 

23.65 

7.00 

5.40 

7.00 

25.65 

6.75 

5.40 

7.00 

19.50 

6.90 

5.60 

8.05 

15.05 

6.00 

5.80 

8.05 

12.55 

6.00 

5.80 

8.00     11.20 

6.00 

5.80 

8.45     12. 65 

6.00 

6.50 

8.15     12. 30 

6.00 

8.00 

7.95 

11.50 

5.90 

8.65 

7.65 

10.45 

5.80 

6.65 

7.40 

8.95 

5.70 

6.50 

7.85 

i    *.■& 

\     <^ 
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Mean  daily  gage  height,  in  feet,  of  Colorado  River,  etc. — Continued. 


Day. 

Jan. 

1 
Feb.     Mar. 

16.10  i  11.05 

Apr. 
13.05 

May. 
12.95 

June. 

July. 

Aug. 
8.36 

i 

I  Sept. 

1 

Oct.  ■ 

Not.  Dec 

17 

3.  Ql) 

12.60 

8.20 

1 
7.40 

8.55 

6.U0     6.50 

18 

3.70 

15.60 

10.80 

11.80 

11.45  |  15.05 

7.95 

8.20 

7.00 

8.35  ' 

6.(10]    18 

w 

3.80 

15. 70 

10.96 

10.60 

10.70 

15.30 

7.80 

8.15 

7.00 

8.30  ' 

5.80     It 

20 

4.(1) 

23.60 

17.10 

10.10 

10.20 

13.60 

7.70 

8.20 

6.95 

8.00  1 

5  90     &« 

21 

4.50 

18.25 

17.15 

9.55 

9.55 

10.70 

7.65 

8.80 

6.90 

8.05  \ 

6.00,    18 

22 

4.00 

13.40 

14.30 

9.25 

9.75 

10.60 

7.60 

8.45 

9.95 

8.25  ! 

5.90  '    18 

2» 

5.(10 

12.70 

13.50 

9.05 

13.20 

10.15 

7.50 

8.20 

9.90 

7.95 

5.89,    18 

24 

6.80 

11.  U5 

12.50 

8.90 

11.80 

9.65 

7.50 

8.05 

9.10 

7.65  | 

5.80     IS 

26 

0.40 

12.85 

11.75 

9.55 

10.70 

9.25 

7.46 

8.00 

8.20  1 

7.45  , 

5.70'    18 

28 

7.20 

26.90 

11.25 

8.65 

9.75 

9.10 

7.25 

7.85 

8.00  | 

7.15  j 

5.60  '    18 

27 

8.00 

32.60 

11.70 

8.45 

9.45 

8.45 

7.60 

7.75 

7.90  ' 

6.70 

5.60      18 

28 

8.40 

34.35 

11.60 

8.35 

9.10 

8.60 

9.55 

7.55 

7.75  ' 

6.50  ' 

5.60     18 

2» 

8.3U 

11.20 

8.441 

8.90 

8.60 

13.55 

7.50 

7.55 

6.45  1 

5.60  1    18 

ao 

8.00 

10.95 

11.15 

8.65 

8.60 

27.25 

7.35 

7.45  : 

6.30  • 

5.60      18 

31 

8.00 

10.65 

9.05 



33.80 

7.35 

i 
1 

6.10  1 

1 

18 

COLORADO   RIVER  AT  AUSTIN,  TEX. 

The  flood  of  April  7,  1000,  carried  away  the  great  masonry  dam  at 
Austin.  This  flood  was  general  over  southwest  Texas,  but  its  only 
disaster  was  limited  to  the  demolition  of  that  structure.  A  full  dis- 
cussion of  this  failure  will  be  found  in  Water-Supply  Paper  No.  40. 

Prior  to  the  flood  of  April  7,  1900,  the  discharge  of  the  river  at  the 
station  below  the*  dam  was  at  low  stages  absolutely  under  the  control 
of  the  turbines  at  the  power  house  at  the  dam;  and  measurements 
made  opposite  the  city,  at  the  station  between  the  two  bridges,  did 
not  give  the  unobstructed  flow  of  the  river. 

Gage  heights  were  first  taken  on  the  crest  of  the  Austin  dam  on 
August  13,  1S95,  and  were  continued  from  that  date  until  the  failure 
of  the  dam  occurred  in  April,  11)00.  The  first  discharge  measurement 
was  made  on  December  21,  1897.  In  February,  1899,  the  gage  was 
placed  on  the  Congress  Avenue  Bridge,  south  of  the  city.  This  gage 
consists  of  a  plain  stafT  attached  to  a  bath  house.  The  observer  is 
W.  Peterson.  The  bench  mark  is  on  the  first  flange  above  the  crib- 
work  of  the  north  pier  of  the  highway  bridge*.  Its  elevation  is  4.78 
feet  above  the  zero  of  the  gage  and  424.9  feet  above  sea  level. 

Discharge  measurements  are  made  at  high  water  from  a  cable  and 
car  about  2  miles  above  the  Congress  Avenue  Bridge,  where  the  gage 
is  located,  and  about  one-eighth   mile  above  the  ruins  of  the  Austin 
dam  and  power  house.     The  cable  has  a  span  of  about  730  feet,  but 
the  width  of  the  river  at  low  water  is  less  than  half  this  distance. 
Good  low-water  measurements  can   be  made  by  wading  about  one- 
fourth  mile  above  the  Congress  Avenue  Bridge.     The  bed  is  composed 
of  gravel  and  sand  and  is  slightly  shifting.     The  velocity  is  moder- 
ately rapid. 

Tin*  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 
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Discharge  measurements  of  Colorado  River  at  Aiutin,  Tex,,  in  1003. 


Date. 

Hy  d  rograpliur. 

Gxge 

,       *■'■■' 

E.C.H.Bantel     

1. 

1. 

( 

Jlran  <t<ulij  u-iy  lint/M    lu />■>■)   of  Colorado  Riwr  at  Aiwtin ,  Tejc.,for  mat. 
.    Apr.  j  May.; June.  Jnly.'  Aug.  Sept.    Ort.    Nut.  I  D«-. 

i'aa   3.3B 

i     2.  in     ri.9)|*.3iJ8.lO 

r.at  6.76   t.m '  t.ai   u  is   in 

2.95    S.2T.     2.65    SLUI    H.5S    i 

!.-s  '  *.m',t.K>   :t.w  :  *.m    ! 

1.2T  ».SK  ■  3.S!>    ! 

2.71)    2,ai    Can  1 2.B3    2.10    : 

2.es    *.«i    e.nn    its  !  2.a>   : 
Aw   2. as  .  raa   x.m  '  2.30   i.« 
i   i.ai  2.20  ■  (.is    i.to 

3<ft     tflO     &!■)    2«5     2.iti     I.8U 

tn  tit  ».m  s.ra  «.» :  f.»i  |  i.s>  i 

a.m ;  sai    «,:*>    :t  "f>    i.»    1..W 


.    :l  13     3.20     3.10  ±K 

e«!aiu   3.1B  2.7.-. 

-2  9Si8.S0    i.M)  2.« 

:■■■«')   it .4'.  ;a*i  «.  a 

.    2X>  I  3,35  j  3.:il  2.11 

'2  711.  a.  Ill  ;  S.«  2.* 

.   2Toi  5. IB  '  11.25  2.:c 


2« 
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[50. ». 


Rating  table  for  Colorado  River  at  Austin,  Tex.,  from  January  1  to  December  31, 

1903. 


(lage 
height. 

Feet. 

1 

Discharge.  . 

_, ' 

Second-feet.  • 

Gage 
height. 

Discharge. 

i 

i     Gage 

,  height. 

i 

1 

Discharge.  , 

I 

'     Gage 
|  height. 

'  Discharge. 

Feet. 

Second-feet. 

1  ■ 

;     Feet. 

1 
Second-feet. 

i 

i      Feet. 

Second-fed. 

1.2 

320     , 

I      2.4 

1,140 

3.6 

3,365 

1      4.8 

7,085 

1.3 

360 

2.5 

1,260 

3.7 

3, 615 

4.9 

7,475 

1.4 

405 

2.6 

1,390 

3.8 

3,870    1 

5.0 

7,870 

! 

1.5 

455 

2.7 

1,530 

3.9 

4,130    j 

5.5 

9,870 

i 

1.6 

510 

2.8 

1,680 

4.0 

4,395    | 

6.0 

11,870 

1.7 

565 

2.9 

1,840 

4.1 

4,665 

7.0 

15,870  | 

1.8 

625 

3.0 

2,020 

4.2 

4, 955 

1 

8.0 

19,870 

1.9 

690 

3.1 

2,220    ! 

4.3 

5.265    | 

9.0 

23.870  • 

2.0 

760    ! 

1      3.2 

2,430    ; 

4.4 

5,595 

10.0 

27,870 

4>  1 

840    1 

i 

|      3.3 

2, 650 

|      4.5 

5,945    i 

11.0 

31,870 

o  o 

930    | 

|      3.4 

2,880    | 

4.6 

6,315 

12.0 

35,870 

1 , 030    [ 

I      3. 5 

1 

3, 120    i 

i 

4.7 

6, 695    , 

Table  couatrncted  from  measurements  between  gage  heights  1.22  feet  and  5.22 
feet.  Above  5.22  feet  table  is  not  well  determined.  Extended  parallel  to  1902 
curve. 

Estimated  monthly  discharge  of  Colorado  River  at  Austin,  Tex.,  for  1903. 

[Drainage  area,  H7,()U0  square  miles.] 


Mouth. 


January         . .    

February  

March      

April 

May ' 

I 

June       . ! 

i 

Julv ! 

August . 

September i 

i 

Oetol>er j 

November ' 

December . 

I 
The  year    I 


Discharge 

in 

second- feet 

Total  in 
j'cre-feet. 

'             Rnn-< 

1 

r 

Second- foe  t 
.  per  squ-ire 
!       niie. 

,ff. 

Maximum. 

M 

inimum. 

Mean. 

Depth  in 
inches. 

_  —  _  -. 

_ 

1 



2,880 

700 

1 .  270 

78, 458 

,        0. 034 

0.0$ 

33.070 

030 

5.  000 

281,351 

|           .  137 

.143 

IS. 070 

.  020 

4.H54 

298,461 

,           .131 

.151 

9,  870 

030 

2,  079 

123.709 

!           .  056 

.062 

7.(570 

030 

2.  3S2 

140,463 

1           .064 

1 

.074 

12,470 

030 

o  o~q 

135,610 

:           .  062 

.069 

0,470 

300 

1 .  404 

SO. 329 

.038 

.044 

2,  705 

320 

HOI 

40. 252 

.  022 

.025 

3,120 

320 

703 

45. 402 

1           .021 

.023 

20.470  ; 

3X0 

4  000 

■    •      ^»  ^  "W 

250.001 

!          .114 

.131 

505 

300 

430 

20,122 

.012 

1 

.013 

320  , 

320 
320 

320 
2.157 

10.070 
1.550.434 

.009 

.010 

33,070  i 

1 

.058 

.784 

yt.l  western  gulf  drainage.  337 

GUADAIjITPE  kiver  drainage  basin. 

Guadalupe  River  rises  in  the  southern  central  part  of  Texas,  flows 
tutheast,  and  empties  into  San  Antonio  Bay.  During  the  summer 
I  1902  its  discharge  was  the  least  in  its  observed  history,  causing 
iuch  loss  above  New  Braunfels,  where  half  a  dozen  power  plants 
ere  forced  to  shut  down  or  to  run  on  short  time.  The  flow  at  this 
me  was  so  low  that  special  efforts  were  made  to  obtain  measurements 
b  several  points  along  its  course.  The  results  of  these  measurements 
re  shown  in  the  accompanying  table. 

Under  the  direction  of  Thomas  U.  Taylor  the  United  States  Geo- 
tgical  Survey  is  maintaining  a  station  in  this  basin  near  Cuero,  Tex. 

GUADALUPE  RIVER  NEAR  CUERO,  TEX. 

The  Guadalupe,  while  the  best  water-power  stream  in  Texas,  has  a 
rainage  area  above  Cuero  of  only  5,100  square  miles.     Its  efficiency 

due  almost  entirely  to  the  canal  at  New  Braunfels.  Below  New 
raunfels  the  largest  tributary  is  San  Marcos  River. 

This  station  was  established  by  Thomas  U.  Taylor  December  26, 
!H)2.  The  original  location  of  the  gage  was  at  the  dam  at  Carl 
luchel's  power  house,  3  miles  north  of  Cuero,  Tex.  This  gage  is  a 
ertical  staff  mounted  on  the  wall  of  the  power  house  near  the  dam, 
nd  was  read  twice  each  day  by  Carl  Buchel. 

For  the  old  station,  the  initial  point  for  soundings  was  on  the  left 
•ank.  The  channel  is  straight  for  about  one-fourth  of  a  mile  above 
nd  400  feet  below  the  station.  The  right  bank  is  low  and  liable  to 
verflow;  the  left  bank  is  high  and  rocky.  The  bed  of  the  stream  is 
i  clay.  The  bench  mark  is  on  the  crest  of  the  dam.  Its  elevation 
J  the  same  as  the  zero  of  the  gage. 

As  it  proved  impossible  to  measure  flood  discharges  at  this  point,  a 
ew  station  was  established  in  July,  1903,  at  the  bridge  of  the  San 
Liitonio  and  Aransas  Pass  Railroad  3  miles  west  of  Cuero.  The 
age  datum  is  50  feet  below  the  top  of  the  tie  in  the  third  panel  from 
be  east  end  of  the  bridge.  A  tagged  plumber's  chain  is  used  in 
etermining  gage  heights  by  measuring  down  from  the  bridge.  The 
bserver  is  John  Hughes,  who  has  charge  of  the  pumping  plant 
elonging  to  the  railroad.  Discharge  measurements  are  made  from 
te  highway  bridge,  200  feet  below  the  railway  bridge.  The  channel 
i  straight  and  has  a  width  of  125  feet  at  low  stages.  The  right  bank 
*  low  and  overflows  for  several  hundred  feet  at  high  stages.  The 
ection  is  deep  and  the  flow  is  sluggish.  The  bed  is  composed  of  soft 
laterial  and  may  change  somewhat. 

The  observations  at  this  station  during  1003  have  been  made  under 
be  direction  of  Thomas  U.  Taylor,  district  hydrographer, 

IRR  99—04 22 
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JXtteharye  meamrementH  of  GuaiUrfupe  Riwr  near  Cuero,  Tex.,  in  VjOJ, 


Date. 


June  29 

June  30 

July  4 

Do 

July  5 

Do 

July  6 

Do 

July9 

Do 

July  10 

Do 

Do 

Do 

Do 

July  11 

July  12 

July  14 

July  18 

July  29 

Dec-ember  1 1 


Hydrographer. 


T.  U.  Taylor 

do 

do 

do 

do 

do 

do 

do 

do 

H.  H.  Fox... 

do 

do 

do 

do 

do 

do 

do 

do 

T.  U.  Taylor 

do 

H.  H.  Fox... 


Gage 


hSSTt.  I0**** 


Feet 
8.70 

8.20 

35.80 

33.80 

31.80 

30.80 

28.70 

28.30 

26.70 

25.70 

20.50 

17.30 

15.  70 

13. 50 

12.20 

10.70 

9.70 

8.90 

8.40 

12.10 

6.80 


Second-frtt. 

1,700 

1,400 
33.700 


25 


20,300 

17,800 

15,900 

15,200 

12.700 

11.300 

6,000 

4,900 

3,850 

3,300 

2,700 

2,300 

1,840 

1,570 

1.370 

2,900 

778 


Mean  daily  (jaye  height,  in  feet,  of  Guadalupe  Hirer  near  Cuero,  7V.r.,  for  /'"'•'• 


Day. 

Jan. 

Fob. 

Mar 

Apr. 

May. 

Juno. 

July. 

1 

10.50 
10.20 

7. 'JO 
7.2o 

43.00 
31  .hi) 

10.40 

10.:*) 

10.80 
10.») 

7.00 
0.70 

«.90 

2 

13.40 

:i 

10.00 
10.00 

7.10 
7.20 

21.30 
1(5.20 

10. 20 
10.20 

10.50 
10.00 

0.70 
0.  70 

37.00 

4 

34.80 

5 

10.00 

7.10 

14.10 

10.00 

10.00 

0. 00 

31.30 

6 

9. 70 

7.00 

13.  («) 

10.00 

10.20 

0.80 

28.50 

t 

9.00 

9.  30 

7.20 
10.00 

13.40 
13.50 

9.  SO 
9. 80 

10.20 
10.20 

0.  70 
0.70 

28.40 

8 

20.00 

9 

9.4/) 

9.30 

13. 20 

9.70 

10.10 

0.00 

24.80 

10 

9.40 

10. 50 

18. 50 

9.70 

10.20 

0.50 

17.50 

11 

9. 30 

13.20 

13.20 

9.10 

10.  10 

0.50 

10.10 

12. 

9.10 

14. 20 

13.00 

9.  70 

9. 00 

0.70 

9.40 

13 

9.10 

13.20 

12.70 

9.40 

9.40 

0.90 

9.20 

14 

9.00 

9.00 

12,10 

9.50 

9. 20 

9.10 

8.90 

15 

9.00  | 

10.40 

12.10 

9.50 

9.20 

9.00 

8.00 

10 

9.  a> 

13.00 

11.00 

9.40 

9.10 

10. 10 

8.00 

17 

9.00 
9.60  ! 

14.  GO 
14.20 

10.90 
10.80 

9.40 
9.40 

9.40 
9.10 

12.00 
11.00 

6.90 

7.00 

Auk- 

Sept. 

27.50 

7.75 

29.40 

7.65 

28.80 

m>      mm 

i .  ;x> 

27. 25 

7.50 

17.80 

7. 35 

12.  75 

7.35 

11.20 

7.40 

10.70 

7.45 

9. 05 

7.*) 

9.  10 

7.25 

8.  95 

7.:*) 

8.  85 

7.10 

8.70 

7. 35 

8.50 

7.20 

8. 35 

7.20 

8.  44) 

7.20 

8.25 

7.10 

8.20  , 

7.00 

Oct. 


Nov.    Dot*. 


7.10 

7,85 

fi.f) 

7.10 

10.40 

8.H0 

7.25 

8.95 

ti.75 

7. 15 

7.85 

6.90 

7.10 

7.00 

6.#> 

8.25 

8. 50 

6.8D 

7.35 

7.61) 

6.*> 

7.25 

7. 10 

6.  «0 

7.20 

7. 15 

6.7* 

7.25 

7.  W 

6.7* 

6. 95 

0.95 

6.7* 

7.00 

6.90 

6.*' 

0.95 

6.85 

f..# 

7.00 

6.80 

7.4' 

7.25 

6.85  ' 

7.V 

7.00 

6.95 

7.0 

10.25 

6.80 

6.9 

8.60 

6.85  1 

6.* 

HOYT.J 


GUADALUPE   RIVER   DRAINAGE    BASIN. 
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Mean  daily  gage  height ,  in  feet ,  of  Guadalupe  River,  etc. — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

• 

Apr. 

May. 

June. 
13.40 

July. 

Auk- 
8.60 

Sept. 

Oct. 
7.30 

Nov. 
6.90 

unc» 

M 

9.00 

13.30 

10.80 

9.60 

9.00 

8.70 

7.05 

6.80 

».... 

9.00 

16.30 

10.80 

9.40 

9.00 

9.20 

6.90 

8.40 

7.06 

7.15 

6.70 

6.80 

a 

9.00 

19.00 

13.20 

9.90 

9.00 

9.30 

6.90 

8.30 

7.20 

6.95 

6.70 

6.85 

» 

9.00 

23.20 

13.20 

9.20 

8.80 

7.20 

6.86 

8.20 

7.15 

6.95 

6.80 

6.80 

a 

9.00 

18.90 

12.10 

9.10 

9.00 

7.00 

6.75 

8.10 

7.20 

6.90 

6.85 

6.75 

24 

9.00 

12.20 

11.20 

9.00 

9.20 

7.20 

6.70 

8.05 

7.10 

6.85 

6.85 

6.85 

43 

9.00 

11.10 

10.80 

9.30 

7.00 

7.10 

6.75 

8.00 

7.20 

6.85 

6.80 

6.75 

* 

9.00 

16.80 

10.80 

9.10 

7.20 

7.00 

7.10 

8.10 

7.15 

6.90 

6.85 

6.70 

5 

8.80 

26.00 

10.80 

9.10 

7.30 

6.70 

6.80 

7.95 

7.20 

6.85 

6.80 

6.70 

ft 

8.80 

37.00 

10.60 

9.10 

7.20 

7.10 

6.95 

7.95 

7.15 

6.90 

6.70 

6.70 

S 

7.00 

10.60 

9.20 

7.20 

7.3) 

13.40 

7.75 

7.20 

6.95 

6.90 

6.70 

30 

7.00 

10.50 

9.30 

7.20 

6.90 

18.65 

7.65 

7.20 

6.90 

6.95 

6.70 

81 

7.00 

10.50 

7.00 

24.65 

7.80 

7.45 

6.70 

Ming  table  for  Guadalupe  River  near  Cuero,  Tex. ,  from  January  1  to  December 

31,  1903. 


height 


Feet.. 

6.5 

6.6 

6.8 

7.0 

7.2 

7.4 

7.6 

7.8 

8.0 

8.2 

8.4 

8.6 

8.8 

9.0 

9.2 

9.4 

9.6 

9.8 

10.0 

10.2 

10.4 

10.6 

10.8 


Discharge. 


Second-feet. 
755 
790 
860 
930 
1,000 
1,070 
1,140 
1,210 
1,280 
1,350 
1,420 
1,490 
1,560 
1,630 
1,700 
1,770 
1,840 
1,910 
1,980 
2,050 
2,120 
2,190 
2,260 


Gage 
height. 


Feet. 
11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 
13.2 
13.4 
13.6 
13.8 
14.0 
14.2 
14.4 
14.6 
14.8 
15.0 
15.2 
15.4 


Discharge. 


Second-feet. 
2,330 
2,400 
2,470 
2,540 
2,610 
2,680 
2,750 
2,820 
2,890 
2,960 
3,030 
3,100 
3,170 
3,240 
3,320 
3,400 
3,480 
3, 560 
3,640 
3,720 
3,800 
3,880 
3, 960 


Gage 
height. 


Feet. 
15.6 
15.8 
16.0 
16.2 
16.4 
16.6 
16.8 
17.0 
17.2 
17.4 
17.6 
17.8 
18.0 
18.5 
19.0 
19.5 
20.0 
20.5 
21.0 
21.5 
22.0 
22.5 
23.0 


Discharge. 


Second- feet: 
4,040 
4,120 
4,200 
4,280 
4,360 
4,450 
4,550 
4,650 
4,750 
4, 850 
4,950 
5, 050 
5, 150 
5,440 
5, 740 
6.040 
6,340 
6,690 
7,040 
7,440 
7,840 
8,240 
8,680 


Gage 
height. 


Feet. 
23.5 
24.0 
24.5 
25.0 
25. 5 
26.0 
26.5 
27.0 
27.5 
28.0 
29.0 
30.0 
31.0 
32.0 
33.0 
34.0 
35. 0 
36.0 
37.0 
38.0 
39.0 
40.0 


Discharge. 


1 


\ 


Second-feet. 
9,130 

9,630 
10, 140 
10,690 
11,240 
11,840 
12,440 
13,070 
13,720 
14,370 
15,730 
17,200 
18,950 
21,000 
23, 320 
26,000 
29, 690 
34,200 
39,500 
44,800 
50,100 
55,400 


Table  well  defined.    Carre  extended  below  6.8  and  above  35.8, 
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[NO.  98. 


Estimated  monthly  discluirge  of  Guadalupe  River  near  Cuero,  Tex^ftfr  1903. 

[Drainage  area,  5,1(10  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October  _ 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


2,155 

39,500 

71,300 

2,120 

2,260 

3,170 

39,500 

16,300 

1,190 

2,065 

2,120 

1,015 


71,300 


Minimum. 


930 

930 

2,155 

1,630 

930 

755 

825 

1,155 

930 

875 

825 

825 


Mean. 


755 


1,659 
4,474 
5,659 
1,825 
1,660 
1,212 
6,096 
3,343 
1,021 
1,018 
1,008 
864 


2,487 


Total  in 
acre-feet. 


102,008 

248,473 

347,958 

108,595 

102,069 

72, 119 

374,828 

205, 553 

60,754 

62,594 

59,980 

53,125 


1,798,056 


Run-off. 


Second-feet 

per  square 

mile. 


0.33 
.88 
.11 
.36 
.33 
.24 

1.20 
.66 
.20 
.20 
.20 
.17 


.41 


Depth  in 
inches 


0.38 
.92 

1.28 
.40 
.38 


°7 


1.38 
.76 
.23 
.23 
.32 
.20 

6.64 


RIO  GRANDE  DRAINAGE  BASIN. 

The  Rio  Grande  rises  in  southern  Colorado,  in  the  Rocky  Moun- 
tains, flows  south  through  New  Mexico  and  thence  southeast,  form- 
ing the  boundary  between  Texas  and  Mexico.  Pecos  River,  which 
rises  in  northern  New  Mexico  and  flows  south  across  eastern  New 
Mexico  and  western  Texas,  is  its  longest  tributary  from  the  north, 
although  Devils  River  delivers  to  the  Rio  Grande  about  the  same 
amount  of  water  as  does  the  Pecos.  Conchos  River  is  its  princi- 
pal tributary  from  the  Mexican  side.  The  determination  of  the 
amount  of  water  in  the  Rio  Grande  is  of  importance,  both  on  account 
of  its  use  in  irrigation  and  from  its  bearing  upon  interstate  and  inter- 
national distribution  of  water.  Most  of  the  New  Mexico  and  Texas 
stations  are  maintained  by  the  International  (Water)  Boundary  Com- 
mission, and  the  data  are  furnished  by  W.  W.  Follett,  consulting 
engineer  for  the  Commission.  On  account  of  the  shifting  character 
of  the  river  beds  at  the  international  (water)  boundary  stations,  no 
rating  tables  have  been  prepared.  The  estimated  monthly  discharges 
are  from  daily  discharges  computed  by  Mr.  Follett  directly  from  the 
discharge  measurements.  The  following  list  includes  the  stations  in 
the  Rio  Grande  drainage  basin.  Those  maintained  by  the  Boundary 
Commission  are  marked  "  B.  C." 


Rio  Grande  at  Eagle  Pass,  Tex.     B.  C. 
Rio  Grande  below  mouth  of  Devils  River,  Tex. 
Devils  River  at  Devils  River,  Tex.     B.  C. 
Pecos  River  near  Moor  head,  Tex.    B.  C. 


B.C. 


BOTT.] 
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Pecos  River  and  Margneretta  flume  near  Pecos,  Tex. 

Pecos  River  at  Carlsbad,  N.  Mex. 

Pecos  River  near  Roswell,  N.  Mex. 

Hondo  River  at  Roswell,  N.  Mex. 

Hondo  River  at  reservoir  site,  near  Roswell,  N.  Mex. 

Pecos  River  at  Santa  Rosa,  N.  Mex. 

Rio  Grande  near  Langtry,  Tex.    B.  C. 

Rio  Grande  below  Presidio,  Tex.    B.  C. 

Rio  Grande  above  Presidio,  Tex.    B.  C. 

Rio  Grande  near  Fort  Hancock,  Tex.    B.  C. 

Rio  Grande  near  £1  Paso,  Tex.    B.  C. 

Rio  Grande  near  San  Marcial,  N.  Mex.    B.  C. 

Rio  Grande  at  water  tank  near  Rio  Grande,  or  Buckman,  N.  Mex. 

Rio  Grande  at  Embudo,  N.  Mex. 

Rio  Grande  near  Cenicero,  Colo. 

Conejos  River  near  Mogote,  Colo. 

Rio  Grande  near  Del  Norte,  Colo. 

RIO  GRANDE  AT  EAGLE  PASS,  TEX. 

This  station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  a  half  mile  above  the  highway 
bridge  between  Eagle  Pass  and  Ciudad  Porfirio  Diaz,  Mexico,  and 
about  540  miles  below  El  Paso,  Tex. 

Discharge  measurements  of  Rio  Grande  at  Eagle  Pass,  Tex.,  in  1903. 


Date. 


Hydrographer. 


Gage 
eight. 


heig 


January  2 

January  5 

January  7 

January  9 : 

January  12 

January  16 

January  18 

January  20 

January  22 

January  24 

January  27 

January  29 

January  31 

February  3 

February  5 

February  7 

February  10 

February  12 

February  13 

February  17 

February  20 _ do 


Robert  F.Dowe 
do 


do 

do 

do  _.- 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

J.D.Dillard    ... 

Robert  F.  Dowe 

do 


Feet. 

2.1 

2.1 

2.1 

2.0 

2.0 

2. 55 

2.4 

2.3 

2.3 

2.3 

2.3 

2.25 

2.2 

2.2 

2.3 

2.3 

2.4 
o  o 

<w.  <& 

2.8 
2.fc 


Discbarge. 


Second-feet. 
2,385 
2, 332 
2,381 
2,047 
2,129 
2, 985 
2,688 
2,454 
2,451 
2,428 
2,458 
2, 391 
2,262 
2, 273 
2,267 
2,280 
2, 379 
2, 353 
2,289 
3, 598 


\ 
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Discharge  measurements  of  Rio  Grande  at  Eagle  Pass,  Tex.,  in  1903 — ContinoaL 


Date. 


Hydrographer, 


do 

do 
do 
do 
do 
do 


February  23 

February  25 

February  27  

March3 

March  5 

March  7 

March  10 

March  12 

March  19 

March  25 

March  30.. 

April  1 

April  3 

April  6 

April  8 

April  10. 

April  14 

April  17 

April  21 1 do 

April  23 ' do 

April  27 I do 

April  30 ! do 

May  7 j do 

M  a  y  1 1 _ . . . ! do 

May  14 J do 

May  16 ' do 

May  19 1 do 

May  26 ! do 

May  28 I do 

May  31. 

June  2 

June  6 ... 

June  H 

June  15 

June  18 

June  28 

June  30 

July  2 

July  6 

July9 

July  13 


Robert  F.  Dowe 
...do  


..  .do  

...do  

....do 

....do 

....do 

....do 

....do 

J.  D.  Dillard  __ 
W.  W.  Sentman 
....do 


do 

do 

do 

do 

do 

do 

do 

do  

J.  K.  Wilson 

do  .   .   .. 

do 

do 


Gage 

teitrht. 


heiffl 


Feet. 
2.5 
2.6 
2.6 
2.8 
2.7 
2.6 
2.5 
2.4 
2.2 
2.0 
1.9 
1.9 
1.9 
1.8 
1.8 
1.7 
1.7 
1.6 
1.8 
1.8 
1.8 


Discharge. 


Second-ftd. 
2.0 
2,»5 
2,805 
3,205 
2,981 


2.1 


2,7« 
2,08 
2,822 

2,IW 
1,8® 

2,006 

1,7* 
1,71 
1,60 
1,76 
1,69 
1,65 
1,85 
1,94 

1.70; 

3,61 


2.0 

2,14! 

2.1 

2,27? 

3.0 

4,40* 

2,27, 

3.3 

4.694 

2.6 

3.251 

2.6 

3.516 

2.6 

3.17C 

3.0 

4.191 

2.6 

3.037 

3. 45 

5,339 

7.35 

20,202 

4.55 

8,055 

4.05 

7,021 

4.15 

7,46 

3.9 

7,10 

3.9 

6,63 

4.4 

8,71 

4.5 

8,1^ 

BIO  GRANDE  DRAINAGE  BASIN. 
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ye  measurements  of  Rio  Grande  at  Eagle  Pass,  Tex.,  in  1903 — Continued. 


Date. 


Hydrographer. 


11... 
14.. 

18... 
*.«*  . . . 
26.. 
28.. 
31  ... 
frer  4 
ter7 
t^er  9 


J.  K.  Wilson 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


t)er  11 do 

3er  14 do 

ber  17 do 

ber  19 do 


[>er*> 


<W-W. 


tier  25. 
^er29. 

**  . . . . 
5  .... 
8  .... 
10  ... 
13  . . 
16  ... 
19.. 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


24 ...do 

27 | do 

31 do 

>er  4 do 

)er  7 .' -do 

)er  10 ! do 

ier  14 do 

ler  17 do 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

4.1 

7,175 

3.65 

5,964 

3.2 

4,571 

2.9 

3,976 

2.7 

3,457 

2.7 

3,501 

2.6 

3,327 

3.0 

4,234 

2.6 

3,274 

2.3 

2,585 

2.7 

3,66S 

2.5 

3,029 

3.0 

4,231 

2.7 

3,672 

3.4 

4,885 

4.2 

7,883 

3.9 

6,671 

3.7 

6,407 

5.0 

10, 291 

2.8 

3,511 

3.55 

5,011 

3.3 

4,315 

3.1 

4,581 

3.25 

5, 081 

4.05 

7,427 

4.35 

8,286 

4.9 

11,784 

3. 95 

7,421 

3.5 

5,494 

3.1 

4,456 

2.8 

3,803 

2.7 

3,487 

2.6 

3, 227 

2.6 

3,230 

2.4 

3, 052 

2.4 

3,017 

2.3 

2,632 

2,524 

2.2 

2,513 

2.2 

2,547 

\          %,% 

\         ^**& 

i 
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Discharge  measurement*  of  Rio  Grande  at  Eagle  Pan,  Tex.,  in  1903— Continued, 


Date. 

Hydrographer. 

b«X. 

Dtelw 



Stand-fai. 

Acl. 

2.0 
3.0 

Mean  daily  gage  height,  in  feel ,  of  Rio  Grande  at  Eagle  Pott,  Tex.,  for  190). 


.    i'.iu  ;  S.:«  I  2. IS 


;i» 


a, ir   3.«i   tin 


fitd  GlUKbE  DBAlKAOfi  6ASIK. 


845 


rfed  monthly  discharge  of  Rio  Chrande  at  Eagle  Pass,  Tex. ,  for  1903. 


Month. 


Discharge  in  second-feet. 


Maximum. '  Minimum. 


year 


2,990 

3,900 

3,460 

11,200 

15,500 

47,400 

9,010 

6,190 

10, 750 

11.780 

2,880 

2,410 


2, 050 
2,000 
1,880 
1,640 
1,700 
2,670 
3, 350 
2, 590 
2,480 
3, 020 
2,330 
2.060 


Mean. 


2,385 
2,761 
2,508 
2,174 
3,880 
9,225 
6, 156 
3,630 
5,408 
5, 248 
2,490 
2, 256 


Total  in 
acre-feet. 


146,638 
153, 362 
154,215 
129, 362 
238, 592 
548,906 
378. 506 
223,180 
321,818 
322, 691 
148,165 
138, 744 


47,400 


1,640  :       4,010     2,904,179 


O   GRANDE   BELOW  MOUTH   OP  DEVILS   RIVER,  TEXAS. 

ation  was  established  in  April,  1900,  by  the  International 
Boundary  Commission.  It  is  alongside  the  Southern  Pacific 
rack,  about  a  half  mile  below  the  mouth  of  Devils  River  and 
1  miles  below  El  Paso. 

measurements  of  Rio  Grande  beloiv  mouth  of  Devils  River  y  Texas,  in 

1903. 


Date. 


Hydrographer 


J.  D.  Dillard 

do 

do 

do 

do-.. 


Gaj?e 
height. 


.do 

do 
.do 
-do 
do 
do 
do 
do 


Fvet. 

3. 85 

3.9 

4.1 

3. 95 

3. 95 

3.9 

4.0 

3.95 

4.4 

4.2 

4.5 

4.3 

4.1    \ 


Discharge. 
Sectmd-feet. 

1,957 
2,007 
2,306 
2,096 
2,069 
1,980 
2,141 
2,102 
2,859 
2,483 
3,196 
2,730 
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Maehargr  tneamtrementt  of  Rio  Grande  below  mouth  of  Demit  River,  ett.—Coa 

hn 

helghl 


March  IB.., 
March  31.  . 
March  'in... 

April  a 

April; 

April  13.... 
April  18..., 
April  23.... 
April  27... 

MayS 

May  7 

May  11 

May  1fl 

May  31 

May  37 

June  10 

.Tunc  13  .... 


Jttnfl  30  . 

.Tnlyl._. 
.Tilly  '--. 
Jnly  1 1 
July  15.. 
July  18.. 


Jnly 


J.D.Dillard.. 


.do  . 


I 


Jnly3!l ... 

Aninwt  4 

AnjrnntH__  

Anjjn.nt  13 j   _       tin  . 

Angus!  II 

Anftiwt  31 

Angiittt  3.1 

August  31).    


Heptt'mbeT  H. . 

H«ptemli»T  II ' .do  . 

ScptHiiitwr  10 do  . 

SepUmilier  111 _ ' do  . 
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e  measurements*  if  Rio  Qrandebelow  mouth  of  Devils  River,  etc. — Cont'd. 


Date. 

Hydrographer. 

helgll 

Discharge, 

Fttt. 
4.5 
5.8 
6.8 
5.4 
4.5 
4.35 
4.35 
4.1 
4.0 
3.9 
8.8 
3.8 
3.8 
8.75 
3.75 
3.7 
3.7 
3.7 
8.7 
8.7 
8.7 
3.65 

Steond-fcrt. 

5,404 
8,118 
5,499 

j 

3,271 

3,034 
3,007 

tr21 

*2B... 

■r29 

r4 

r8 

rl6  ._ 

r33  ._ ." 

r29 

.      .do 

Uy  gage  height,  in  feet,  of  Rio  Grande  lielow  month  of  Devils  River, 

Texas,  for  IMS. 


»r. 

A,.r 

May. 

j„. 

July. 

Aug. 

s„„, 

,, 

N 

'■ 

375 

4.16 

J.  311 

:..  :l', 

4,M 

1  >n 

s.*> 

(.1(1 

40 

8*nj 

4. 410 

4.4fi 

:,  :■.-> 

4.a 

l  mi 

fi.ffi 

4 

m 

SB 

:i:ii 

a  SB 

4.70 

5.15 

4.10 

6.96 

E.30 

i 

i.i 

:■ 

e.« 

4.an 

5.  Ill 

4.» 

e.03 

(1.70 

1 

..., 

if) 

ium 

DM 

4,ao 

r,  :.■-'» 

4.m 

«.» 

A.  AH 

J 

in 

X- 

am 

3  75 

(.ai 

5.S6 

4.JM 

s.io 

8.1* 

I 

-..-. 

:■< 

n  *i 

-IU0 

4.W 

B.flft 

4.  Ill 

5.  SO 

5.65 

1 

si 

\r. 

•i  hi 

8.10 

4.46 

S.tfl 

4.410 

:,  l.-. 

6.3S 

: 

so 

;.-. 

:i  in 

&m 

4.45 

s.ue 

4.03 

J. B0 

5.10 

I 

HI 

in 

ft  en 

:im> 

fi.flll 

fl.SH 

4.10 

4.ta 

4.  at 

I 

#0 

■■■ 

:<  i<> 

*.at 

4,  SO 

a.  ai 

4.05 

4.86 

4.  HI 

8.40 

:■■ 

.,  .1 

Kit) 

8.S8 

JI.U 

4.  !;'. 

4.70 

S.S0 

m 

.  ,■ 

4.WI 

11. fill 

.1.1  f. 

S.A0 

1   ,1-1 

4.B 

1!  Ni 

it, 

s.m 

Mfl 

7.  lift 

fi.SS 

4.15 

4.  Tit 

4.  HI 

t.n 

... 

345 

4.au 

7.36 

fi.« 

4.44) 

4.6B 

4.45 

* 

.Ml 
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Mean  daily  gage  height,  in  feet,  of  Rio  Grande  below  mouth  of  Devils  JKw, 
Texas,  for  1903— Continued. 


D«y. 

Jul 

rub. 

Mar. 

Apr. 

llHV 

July 

Abb- 

Bap*. 

Oct. 

Wot. 

Dr. 

in 

4.10 

ax 

4.00 
4.00 

1    IK) 

a« 
a* 

..  so 

i  ■■:. 

a« 

iw 
a* 

S.« 

8.M 
3.W 
S.V0 

VIS 
4.SB 

tM 

i  M 
4Jb 

4JU 
4  JO 

1  in 
4.10 

*Ja 

*M 

i.tt 

100 

:1  mi 

a.  90 

4.10 

a.w 

1.00 

:i  «.-, 
3.80 

its 

s.n 
a.™ 

8.10 

S.4S 
B.4B 
**t 

IK 

aao 
an 
a™ 
aw 
aas 
a« 
aTo 

an 
an 

4J» 

.-..'.'> 

4j8U 
4.40 
1  H 
4J6 
4.» 

** 
4.80 

..« 

4JS 

4.» 
4.90 

i.a 

4JD 
4JB 

•.40 
C40 
SJB 
6.S0 

*.ao 

A.  Ill 

its 

5.4B 

t. 

£.40 
£.46 

4J0 
5.40 
S.46 

« 

4  BO 
4.16 

6.10 
4.(0 

j.-is 

4.  TO 
4.TB 
4.  lit 

4.B0 
4.40 
4.90 
Lit 
4.*) 
1.4S 
4.40 
4.80 

4.40 
4.* 
4   H 
4.1S 
4.M 

ten 

4.M 
4.T6 
4.BS 
4.40 
4.80 

aw 
too 

5.48 

4.« 
4.« 
4.TB 

4.  TO 

Ul 

I  TO 
4.T6 
4.45 
4.TB 
4.SB 
5.86 
BJO 

sjb 
us 

5.  IB 

4.40 
4.35 
4.36 

I  :■ 
4.S8 
4.35 
*.» 
'  i-> 
4.  IB 
4.10 
4.05 
t.OS 
4.06 
4.  OB 

aan 

4» 
JUD 

aai 
AM 

an 

(Ufl 

as* 
ase 

aso 
an 
aw 
an 
an 
an 

n 

IT 

--„ 

\- 

.,., 

» 

tl 

a 

,, 

» 

19 

a 

11 

m 

If 

H 

n 

ao 

1* 

Estimated  monthly  dUeharge  of  Rio  Qrande  Mow  mouth  of  Devils  River,  Tenia, 
for  1903. 


January  . 
February 
March  . . . 

May 

July 

August  . 

St-]ltl-llllMT 

October  . 
November 

Dt'rcinluT 


Minimum  | 


DEVILS   KIVKH    AT    DKVILS    KIVKR,  TEX. 

This  station  whs  established  in  April,  liHK),  by  the  International 
(Water)  Houndary  Commission.  It  iw  opposite  the  Southern  Pacific 
liaihvay  station  at  Devils  River.  The  river  is  about  50  miles  in  length, 
has  a  perennial  flow,  ami  during  flood  periods  is  subject  to  great 
fluctuations. 
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«  measurements  of  Devils  River  near  Devils  River  station,  Tex.,  in  1903. 


Date. 

Hydrographer. 

(tare 
height. 

Discharge. 

5      

J.D.  Dillard 

Fett. 
2.05 
2.05 
2.4 
2.2 
2. 15 
2.1 
2.1 
2.1 
2.1 
2.1 
2.25 
2.2 
2.2 
2.15 
2.2 
2.15 
2.1 
2.1 
2.1 
2.1 
*>  1 
o  o 

AS.    *S 

2.1 
2. 15 
2. 15 
2.25 

lit,    IV 

2.2 
2.2 
2. 55 
3. 95 
2.7 
2. 55 
2.5 
2. 45 

2. 35 
2. 35 
2.35 
2.3 

Second-feet. 
412 

10    

do 

406 

16 

do 

610 

21 

do 

495 

26.. _ 

do 

475 

31 

do 

428 

f  4 

do 

439 

Y  10 

do 

424 

MS 

^23 

do 

442 

..  .do    

428 

...     do 

533 

) 

do 

do 

495 

484 

> c 

do 

450 

\ 

do 

483 

\ 

do 

438 

do 

414 

do 

423 

do 

417 



do 

420 

.....do 

do 

414 
471 

do 

405 

do 

439 

do  ...   

447 

do 

540 

do 

491 

do 

do 

482 
490 

do 

732 

do 

do 

2,266 

908 

do 

747 

do 

....do  

087 
629 

do 

602 

do 

do 

577 
570 

....do -. 

562 

■  i 

do - 

524 
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Discharge  measurements  of  Devils  River  near  Devils  River  station,  etc.— Cont'd. 


Date. 


August  15 

August  21 

August  28 

September  7 i  E.  E.  Winter 

September  10 do 


Hydroffrapher. 


Gag© 
height. 


Discharge, 


J.  D.  Dillard. 

do 

do  ...... 


....do 

....do 

....do 

...do  

J.  D.  Dillard 
....do 


September  15 

September  18 

September  22.. 

September  27 

October2 

October  7 

October  13 j do 

October  21 ! do 

November  3 do 

November  11 j do 

November  20 do 

November  28 do 

December  7 j do 

Decemlwr  15 ! do 

Deeemlx*r  22 do 

December  28 .     .do 


Second'fert. 

i 

j       Ftri. 

2.3 

1             & 

2.3 

531 

2.3 

518 

2.3 

531 

2.3 

521 

2.3 

519 

2.3 

518 

2.35 

510 

2.3 

535 

2.5 

70S 

2.4 

619 

2.4 

591 

2.35 

561 

2.35 

587 

2.35 

574 

2. 35 

576 

2.35 

566 

2.3 

560 

2.3 

550 

2.3 

547 

2.3 

530 

Mean  daily  gage  height,  in  feet,  of  Devils  River  near  Devils  River  station,  Tex., 

for  V.ni.i. 


Day. 


Jan.    Feb.  ,  Mar.   Apr.   May.  Juno.  July.  Aug. 


1 

•> 

»> 

1  •> 

4 

•> 

r> 

'> 

o 

i  V 

7 

8 

'■2. 
'  •> 

tt 

10 

i 

11 

2 

12 

1? 

13. 

14. 
15. 
16. 
17. 


♦> 
•> 

O 

2. 
2. 


10 
10 
10 

or, 
or> 

05 

or, 

(tf> 

or, 
or. 
05  \ 
05  > 
10 
10 
35  ' 
30  | 
15  I 


2. 10 
2.10 
2. 15 
2. 10 
2. 10 
2. 10 
2. 10 
2. 10 
2.10 
2. 10 
2.10 
2  10 
2.10 
2.10 
2.10 
2.10 
2.10 


2.20 
2.20 
2. 20 
2.20 
2.20 
2.20 
2.20 
2  20 
2.20 
2.20 
2. 15 
2. 15 
2. 15 
2.15 
2.15 
2.20 


2. 10 

'   2.  10 
2. 10 

;  2.  lo 

2.  10 

!  2.  10 

2. 10 

!  2. 10 

;  2. 10 

2. 15 

!  2. 10 

j  2.10 

i  2.10 

'  2. 10 

2.10 

2.10 

2.10 


2.10 
2.10 
2. 05 
2.05 
2.10 
2. 15 
2.15 
2. 15 
2.10 
2.20 
2.20 
2.90 
2. 15 
2.10 
2.10 
2.10 
8.10 


2.20 
2.  fW 
2. 35 
2. 25 
2.20 
2. 20 
2.20 
2.  15 
2.  «0 
2.  K5 
2. 35 
3.40 
7.30 
4.40 
4.05 
3.75 
8.15 


2.50 

2.50 
2.50 
2.45 

2.50 

2.50 

2. 50 

2.45 

2.45 

2.40 

2.40 

!  2.  to 

2.40 

2.40 

2.44) 

i  2.40 

I  2.40 


2.30 
2.30 
2.30 
2. 35 
2.35 
2. 35 
2. 35 
2.35 
2.  30 
2. 30 
2.  :>o 
2.30 
2.:*) 
2. 30 
2.30 
2. 30 
2.30 


Sept. 


2.30 
2. 30 
2.30 

2.:a) 
2.:*) 
2.:*) 
2.:*) 

2.30 

2.30 
2.30 
2.30 
2. 35 
2.30 
2. 30 
2.35 
2.45 


Oct.  i  Nov.  Dec. 


2.50 
2.50 
2.45 
2.45 
2.45 
2.45 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


2.35 
2.35 
2.35 
2. 35 
2.35 
2.35 
2.35 
2.35 
2. 35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.85 


2.35 

2.$ 
2.* 
2.* 
2.$ 
2.» 
2.30 

».:*» 

2.3* 
o* 

2.*1 

2.9* 

2.# 

2.30 

2.80 


i  x 
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ttman  daily  gage  height,  in  feet,  of  Devil*  River  near  Devil*  River  ttation,  Tex., 
for  1903— Continued. 


Day 

Jan. 

Feb. 

Mm 

Apr.  1  Mar 

^? 

July.  A 

«.«   a 

■V- 

Sep, 

svto 

Not. 

3  :<., 

Dec 

» 

8.30 

1  in 

S-lft 

8  11)  ,  *.4fi 

m 

a.  is 

a.  80 

».. 

2.X 

1,10 

*J1B 

£.10     2.86 

S.Tfi 

£.w   a 

;<i 

a.  re 

jtw 

t.a 

a.  an 

m 

2.91 

1. 10 

UB 

a. m  1 2.25 

2.T4I 

2.40    a 

30 

a.as 

£.41) 

&9B 

1.8D 

S 

a.9)  a.io 

SJO 

a.  in    a.  so 

2.1(1 

2.40    a 

30 

2.36 

B.JO 

S.SS 

tan 

A 

£15     2.10 

8.  IS 

2.  la    a.  ft 

fctt 

2  in     : 

311 

1.SI 

tAtl 

«.» 

2.30 

».. 

ilfi    £.10 

a.  ik 

2.10    a.  so 

feW 

S.3S     1 

ao  a.3ft 

*A0 

a.  sb 

a.  3D 

a 

m  sio 

a.  in 

a. io  tan 

f.« 

i.:*i     t 

ai    a.  3ft 

*M 

ajK 

a.  so 

«_. 

2.16     III) 

1,19 

a.m  2.20 

2J» 

2.30     ! 

30     1.30 

I  H 

2.SB 

a.  n 

»    

s.iis,  a.tf) 

S.l* 

a.  lit  a.  au 

un 

**8   a 

Ol     2.30 

UK 

AH 

■>.  :» 

■ 

■VU  a.ao 

ila 

a.  at   a.So 

SJ» 

2,86,  B 

30     2.30 

b.:s 

*.» 

a.  an 

•_ 

a.  16  |  a.w 

au 

a.  lit '  a.») 

SUA 

2-3ft  1  i 

a» '  a.  15 

*» 

3  SB 

a.  so 

a 

S.10   

£.10 

a.  n>  1  e.ao 

au» 

i.if,    i 

ao  a.w 

C» 

*.9B 

2.80 

a. 

J.  to1 

2.10 

a.  nt  i.ao 

*J0 

a.*   a 

:»    a.  no 

MB 

2.  SB 

i.  an 

8,10 

-!•■- 

a.qn.a 

r  Devil*  River  station,  Tex.,  for 


Vij   

October 

TOO 

The  year 

10,400 

Discharge  In  nocond-fset. 


24.625 

29,296 

as, 071 

32,152 
76,264 
37,408 
32,579 
84,810 
37,071 
34, 195 
Sit.  838 


PECOS   RIVER   NEAR   MOORHEAD,  TEX. 

This  station  was  established  by  the  International  (Water)  Boundary 
Commission  in  April,  1900.  It  is  near  Moorhead,  immediately  al>ove 
Ihe  high  bridge  of  the  Southern  Pacific  Railway. 
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Discluirge  measurements  of  Pecos  River  near  Moor  head,  Tex. ,  in  1903. 


Date. 


Hydrographer. 


J.D.Dillard 

...do  

....do 

....do 

....do 

do .. 

....do 

....do 

....do 

....do 

....do 

....do 

...do  

....do 

....do 

....do 

....do 


January  2 

January  8 

January  14 

January  19  - 

January  24 

January  29 

February  3 

February  7 

February  17 

February  21 

February  27 

March  4 

March  9 _ 

March  14. 

March  19 

March  27. 

March  81. _• 

April  4 j do 

April  10 j do 

April  15 .do 

April  20 . . . , do 

April  25 _ do 

April  30 .  _ . do 

May  5 .  _ .do 

May  9 do 

May  13 ..     -do 

Mav  19 . .  do 

May  23 do 

May  29 ...do 

June  3 . . .  I .   ...  do 

June  8 ...'....  .do 

June  13 .     do 

June  19 do 

June  23 . .     do 

June  29    do 

July  3... .       do 

JulyH ..J do 


Gage 
height. 


July  13 
July  17. 


do 
do 


Feet. 
1.45 
1.5 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.55 
1.8 
1.6 
1.6 
1.55 
1.5 
1.25 
1.15 
1.1 
1.0 
.9 
.8 
.8 
.8 
1.25 
.9 
1.4 
1.8 
1.15 
1.1 
.9 
.9 
<w.  y 
1.5 
3.4 
3.6 
2.15 
1 .  85 
1.5 
1.3 


Disc  hi 


Seatw 
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rge  measurements  of  Pecos  River  near  Moorhead,  Tex.,  in  1903 — Cont'd. 


Date. 

Hydrographer. 

Gage 
height. 

Discharge. 

5 

J.D.Dillard 

do 

Feet. 
1.0 
.95 
.9 

.85 

.8 

.85 

.8 

.8 

.75 

.7 

.  i 

.7 

1.3 
.9 
.7 
.9 
.8 
.8 
.8 
.75 
.75 
.8 
.8 
.85 
.85 
.9 
.9 
.8 
.9 
.9 
.9 
.9 
.9 

1.0 
.9 
.9 

Second  feet. 

274 

) 

258 

t5 

do 

238 

it  10 

do 

207 

it  14. 

do 

200 

it  19 

do 

214 

t23 

do 

202 

it  27 

do 

195 

tt  31     

do 

182 

aber  5        

E.  E.  Winter 

254 

aber9 

do 

253 

nber  12 

do 

286 

» 

aber  17 

do 

434 

aber  20  

do 

304 

aber24     ..1 / 

do 

279 

aber  30 

J.D.Dillard 

do 

233 

jr5 

210 

»r  9 

do    

199 

jrl5     

do    

186 

jr20 

?r24 

do 

...do... 

177 
174 

;r28 

do    

185 

iber2     .- . 

do ... 

204 

iber6 

iber  10 

do 

do 

211 
213 

iber  14 

do 

243 

iber  19 

do 

235 

iber  23    

do 

213 

iber  27 

do 

232 

ber2 

.   .do      

226 

ber6    

ber  10 

do 

do 

224 
235 

ber  14 

do    

231 

ber  19 

. . .    .do 

267 

ber  24 

ber  30 

do 

do               

236 
229 

nn    (Hi      i\A          ,0'A 
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Mean  daily  gage  height,  in  feet,  of  Pe.oo»  River  near  Moorhead,  Tex.,  for  190, 
Apr.  May., June.  July.  Ang.  Sept.1  Oot.    Nov.]  Da 


mtfl  monthly  tttMchitrgr  ••/  l\tt 


r  ifoorkead,  TV.r. 


JiLiuiiiry        

February 

April    

May 

Jtily    

Angunt 

September 

October 

November 

December 

The  year 


1.200 
2.140 
1,830 
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PECOS  RIVER  AND  MA  ROUE  RETT  A  FLUME   NEAR  PECOS,  TEX. 

The  summer  flow  of  Pecos  River  is  largely  dependent  upon  numer- 
ous springs,  which  occur  in  the  limestone  country  in  the  vicinity  of 
Roswell  and  Carlsbad.  Owing  to  the  numerous  diversions  for  irri- 
gating purposes,  however,  the  river  would  be  dry  in  the  summer  where 
it  crosses  into  Texas  were  it  not  for  the  waters  which  are  gradually 
returning  to  the  river  through  seepage  and  for  the  various  springs 
that  occur  below  Carlsbad,  N.  Mex.  This  water,  unfortunately,  is 
impregnated  to  a  considerable  extent  with  alkali,  which  renders  it 
undesirable  for  irrigating  purposes. 

The  station  on  Pecos  River  was  established  January  1,  1808,  by 
Thomas  U.  Taylor,  and  is  located  about  ti  miles  above  Pecos,  Tex.,  at 
the  flume  of  the  Barstow  Irrigation  Company  (old  Margueretta  Canal 
Company).  This  canal  diverts  the  water  from  Pecos  River  3  miles 
above  the  flume  from  the  west  side  of  the  river.  The  main  canal 
flows  for  3  miles  on  the  west  side  of  the  river  and  then  is  taken  by  the 
flume  across  Pecos  River  to  the  east  side.  However,  before  it  reaches 
the  flume  the  West  Valley  canal  is  taken  out  of  the  main  canal  and  is 
made  to  carry  water  to  the  alfalfa  farms  on  the  west  side  of  the  river. 
Hiegage  consists  of  a  graduated  strip  of  wood  attached  to  one  of  the 
vertical  bents  of  the  flume  on  the  upper  side  of  the  same.  The  bench 
nark  is  on  the  top  of  the  west  abutment  or  pier  on  the  north  side, 
tad  its  elevation  is  20.70  feet  above  the  datum  of  the  gage.  The 
channel  is  straight  for  75  feet  above  and  several  hundred  feet  below 
he  station.  Its  width  at  low  water  is  about  20  feet  and  at  high  water 
» 200  feet.  The  bed  is  sandy  and  shifting.  The  velocity  is  poorly 
listributed  and  affected  by  the  aqueduct.  In  the  flume,  conditions 
ire  favorable  for  accurate  measurement.  The  gage  heights  on  the 
lume  are  obtained  by  measuring  the  depths  of  the  water  in  the  flume 
it  the  west  end.  The  zero  of  this  gage  is  at  the  1x>ttom  of  the  flume. 
The  gages  of  the  river  have  no  connection  with  each  other  except  that 
hey  are  geographically  at  the  same  place  on  the  river  and  have  the 
*ame  observer,  Willard  II.  Denis,  who  reads  both  gages.  For  the 
years  1001,  1902,  and  1903  Mr.  Denis  has  also  taken  the  measure- 
ments of  the  flow  of  the  Pecos  and  the  flume  at  this  station.  The 
measurements  are  made  above  the  flume  by  wading,  a  wire  being 
stretched  across  the  river  and  tagged  every  4  feet.  Flood  discharge 
measurements  are  made  at  a  highway  bridge  east  of  Pecos. 

The  observations  at  this  station  during  1903  have  been  made  under 
toe  direction  of  Thomas  U.  Taylor,  district  hydrographer. 
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Mean  daily  gage  height,  in  feet,  of  Pecos  River  near  Moorhead,  Tex.,  for  M> 

Mar. !  Apr. 


Day. 


1. 


3. 


5. 
6. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
551. 
28. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

1.60 

1.40 

1.40 

1.40 

1.40 

1.45 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.65 

1.75 

1.H0 

1.60 

1.70 

1.70 

1.70 

1.65 

1.60 

1.65  j 

1.70  , 

1.70  I 

1.70  | 

1.70  | 

1.60  i 

1.65  | 

1.70, 

1.70  i 


Feb. 


1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 
1.65 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.55 
1.50 
1.50 
1.50 
1.50 
1.50 
1.80 
1.80 


1.60  ' 

1.60  ! 

1.60  i 

1.60 

1.60 

1.60 

1.60 

1.60 

1.00 

1.60 

1.60 

1.60 

1.60 

1.55 

1.50 

1.50 

1.50 

1.50 

1.55 

1.50 

1.50 

1.50 

1.50 

1.45 

1.40 

1.35 

1.25 

1.20 

1.20 

1.20 

1.20 


1.10 

1.10 

1.10 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.(10 

1.00 

1.00 

.90 

.90 

.90 

.85 

.80 

.80 

.80 

.80 

.SO 

.80 


.80 
.80 
.80 
.80 
.80 


May. 

0.80 

.80 

.80 

.80 

1.00 

1.55 

1.20 

1.05 

.90 

.90 

.90 

2.70 

1.45 

1.30 

1.10 

1.45 

1.35 

1.31) 

2.05 

1.70 

1.50 

1.36 

1.15 

1.00 

.90 

.90 

.90 

.90 

1.15 

1.05 

1.00 


June. 

1.06 

1.20 

.96 

.90. 

.90 

.90 

.90 

.90 

.95 

1.00 

2.20 

3.40 

3.40 

j  1.50 

,  1.40 

|  1.40 

|  1.30 

!  1.30 

|  1.40 

j  1.90 

|  8.30 

j  3.30 

3. 40 

3.40 

3.40 

3.50 

'  3.50 

1  3.50 

,  3.60 

3.50 


July 


3.26 
2.60 
2.20 
2.05 
2.00 
2.00 
1.90 
1.90 
1.85 
1.71) 
1.65 
1.55 
1.45 
1.40 
1.40 
1.40 
1.35 
1.25 
1.20 
1.20 
1.20 
1.10 
1.06 
1.00 
1.15 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 


Aug. 


1.00 
1.00 
1.00 
.95 
.90 
.90 
.90 
.90 
.90 
.90 
1.00 
.90 
.86 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80, 
.80  | 

i 

.75  : 


Sept. 


0.80 

.75 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.71) 

.70 

1.75 

1.70 

1.45 

1.26 

1.15 

1.00 

.90 

.90 

.90 

.75 

.70 

.70 

.70 

.75 

.HO 
.85 
.85 


Oct. 


0.90 
.80 
.80 
.80 
.80 
.85 
.90 
.90 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.75 
.80 
.80 
.75 
.70 
.70 
.70 
.75 
.80 
.80 
.80 
.80 
.80 
.80 
.80 


Nov.   De 


0.80 
.80 
.*) 
.80 
.80 
.80 
.80 
.85 
.85 
.85 
.85 
.90 
.90 
.90 
.90 
.85 
.90 
.90  ' 

.« 

.80  ' 

.80  1 

.80  | 

.80 - 

.85 

.85 

.90 

.90 

.90 

.90 

.90 


Estimated  monthly  discharge  of  Pecos  River  near  Moorhead,  Te.r.,fttr  V.W. 


Month. 

January 

February     . .    . 

March     

April  

May 

June      

July    

August 

September     . 

October  .   . 

November 

December 

The  year 


Diwhn 

tr^e  in  soeon 
Minimum. 
400 

(1-foot. 

! 
1 

Total " 

Maximum. 

1 
Moan.       ' 

1 

524  | 

aero-fee 

<>10 

32,1 

065 

490 

545  ! 

30.  • 

530 

340 

483  ! 

29, 1 

300 

200 

244  | 

14,. 

1.260 

210 

368  ! 

22  j 

2. 140 

235 

1 

,011  i 

60. 

1 ,  850 

275 

552  \ 

33. 

275 

180 

218  i 

13, 

0H0  ' 

i 

205 

304  i 

18. 

230  i 

170 

193 

11, 

245  , 

195 

219 

i 

13. 

315  ! 

i 

— 

225 
170 

—  — 

235 

14, 

2, 140  ! 

I 

408  j 

294, 
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PECOS  RIVER  AND  MARGUERETTA   PLUME   NEAR  PECOS,  TEX. 

The  summer  flow  of  Pecos  River  is  largely  dependent  upon  numer- 
ous springs,  which  occur  in  the  limestone  country  in  the  vicinity  of 
Roswell  and  Carlsbad.  Owing  to  the  numerous  diversions  for  irri- 
gating purposes,  however,  the  river  would  be  dry  in  the  summer  where 
it  crosses  into  Texas  were  it  not  for  the  waters  which  are  gradually 
returning  to  the  river  through  seepage  and  for  the  various  springs 
that  occur  below  Carlsbad,  N.  Mex.  This  water,  unfortunately,  is 
impregnated  to  a  considerable  extent  with  alkali,  which  renders  it 
undesirable  for  irrigating  purposes. 

The  station  on  Pecos  River  was  established  January  1,  1898,  by 
Thomas  U.  Taylor,  and  is  located  about  (5  miles  above  Pecos,  Tex.,  at 
the  flume  of  the  Barstow  Irrigation  Company  (old  Margueretta  Canal 
Company).  This  canal  diverts  the  water  from  Pecos  River  3  miles 
above  the  flume  from  the  west  side  of  the  river.  The  main  canal 
flows  for  3  miles  on  the  west  side  of  the  river  and  then  is  taken  by  the 
flume  across  Pecos  River  to  the  east  side.  However,  before  it  reaches 
the  flume  the  West  Valley  canal  is  taken  out  of  the  main  canal  and  is 
made  to  carry  water  to  the  alfalfa  farms  on  the  west  side  of  the  river. 
The  gage  consists  of  a  graduated  strip  of  wood  attached  to  one  of  the 
vertical  bents  of  the  flume  on  the  upper  side  of  the  same.  The  bench 
mark  is  on  the  top  of  the  west  abutment  or  pier  on  the  north  side, 
and  its  elevation  is  20.70  feet  above  the  datum  of  the  gage.  The 
channel  is  straight  for  75  feet  above  and  several  hundred  feet  below 
the  station.  Its  width  at  low  water  is  about  20  feet  and  at  high  water 
is  200  feet.  The  bed  is  sandy  and  shifting.  The  velocity  is  poorly 
distributed  and  affected  by  the  aqueduct.  In  the  flume,  conditions 
are  favorable  for  accurate  measurement.  The  gage  heights  on  the 
flume  are  obtained  by  measuring  the  depths  of  the  water  in  the  flume 
at  the  west  end.  The  zero  of  this  gage  is  at  the  bottom  of  the  flume. 
The  gages  of  the  river  have  no  connection  with  each  other  except  that 
they  are  geographically  at  the  same  place  on  the  river  and  have  the 
name  observer,  Willard  II.  Denis,  who  reads  both  gages.  For  the 
years  1001,  1902,  and  1903  Mr.  Denis  has  also  taken  the  measure- 
ments of  the  flow  of  the  Pecos  and  the  flume  at  this  station.  The 
measurements  are  made  above  the  flume  by  wading,  a  wire  being 
stretched  across  the  river  and  tagged  every  4  feet.  Flood  discharge 
measurements  are  made  at  a  highway  bridge  east  of  Pecos. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  Thomas  U.  Taylor,  district  hydrographer. 
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[iro.fll. 


Discharge  measurement*  of  Pecos  River  near  Pecos,  Te*..  in  1903. 


Date. 


Hydrogntpher. 


January  17 1  W.  H.  Denis 

April  16.  \ do 

June  15 do 

June  17 do    

Do • do 

i 

June  18 I do 

June  22 ..do 

June  25 \ .  j do 

Do _ do 

i 

June  26 do 

Do ...' do 

June  27 ' do 


tags.  S*» 


Feet. 

Second-fed. 

3.70 

488 

.80 

22 

8.70 

2.460 

8.60 

2.385 

8.40 

2.278 

8.00 

2,165 

9.20 

2,5« 

7.50 

1.811 

7.00 

1.708 

6.20 

1.263 

5.10 

957 

4.00 

537 

Mean  daily  gage  height,  in  feet,  of  Pecos  River  near  Pecos,  Tex.,  for  190:1 


Day. 


Jan.  Feb. 


1 j  3.05 

2 a.  io 

3. 3.10 


i. 

5. 

i . 

S. 
9 


10. 

11. 


12 

18 

14 


15. 
1H. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24 


2«. 

27 

28. 

29. 

;*). 

31. 


3. 10 
3. 15 
3. 20 
3.25 


8.40 
3.  40 


3.  45 
3. 50 


3.50 
3. 45 
3.  45 


3.00 
3.  IV) 


3.70 
8.  70 


3. 70 
3.  70 


3.05 
3.50 


3.35 
3.  :*) 


3. 30 
3.30 
3.30 


3.30 
3.20 
3.35 


30 
30 
20 
20 
10 
.10 
10 
10 
3. 10 


Mar.  Apr. , May.  June.'  July.  Aug. 


.10  ! 
10 

io  ! 

.10 

(10 
.05 

10 

io  ' 

15  : 

30 : 

35 

50 

40  , 

30 

30  ! 
.30  I 
,25  I 
.10  j 

10 


3.80 


3.15 
3.25 
3. 30 
3. 40 
3.20 
3.05 
3.00 
3.00 
2.1*0 
2.90 
2.W 
2.H0 
2. 95 
2.  IV) 
2. 85 
2.  45 
2.05 
2.00 
1.90 
1.80 
1.H5 
1.50 
1.00 
1.00 
1.00 

!.:*) 

1.15 
1.30 
1.50 
1.40 
1.25 


1.00 

.85 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.75 
3. 75 
3.20 
1.80 
1.40 


.10 

.10 
.10 
.00 
.00 
.00 
.(I) 
.1*5 
.90 
.<*5 
.00 
.00 
.00 

.oo 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 
.00 
.00 
.00 
.00 
.00 
.00 


0.85 

1.00 
1.00 
1.00 
1.00 
1.00 
2  45 
2. 05 
1.70 
1.55 
1.35 
1 .  75 
2. 35 
5.20 
8.  75 
8.85 
8.50 
7.95 
7.80 
8.  05 
8.95 
9.20 
9.15 
8. 55 
7.40 
5. 75 
4.20 
3. 50 
5. 00 
5.00 


4.50 

3.70 

3.25 

3.25 

3.05 

2.85 

2.30 

2.15 

1.85 

1.75 

1 .  55 

l.fll) 

1 .  55 

1.00 

1.00 

1.30 

1.10 

1.00 

.90 

.90 

1.05 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.00 

.90 


0.90 
.90 
.90 
.90 
1.30 
1.45 
1.25 
1.20 
1.20 
1.20 
1.20 
2.80 
1.55 
1.50 
1.50 
1.35 
1.:*) 
1.25 
1.20 
1 .  15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 


Sept. 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.20 
1.20 
1.:*) 
1.20 
1.25 
1.30 
1.30 
1.30 
1.30 
1.65 


I 
Oct.  I Nov.'  Dec. 


1.44) 
1.30 
1.30 
1.30 
1.30 
1.30 
l.») 

1.:*) 

1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.441 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.70 
1.70 
1.40 
1.70 
1.80 
1.00 
1.60 


1.0 
l.» 

1.60 
l.fl 
l.»» 
l.fl" 
1.69 
1.60 

1.0 
1.H0 

l.*> 

1.80 
l.HO 
1.80 
1.H0 
l.*> 
1.T0 
1.70 
1.70 

1.70 
1.70 
1. 711 
1.70 
1.70 

l.ro 

l.tt 
l.tf 
l.*» 

1.70 

I.*3 
1.* 


RIO   GRANDE    DRAINAGE    BASIN. 


Ifefiu  daily  gage  height,  in  feet,  of  fiut 


357 

rPfea*,  TfJ-.,for 


Dn  v .                     Jan.  .  Feb. 

Kbt. 

Apr. 

,„ 

■;.ifi 

l.W 
1  80 

1  OS 

ew 
8.  so 

ftW 
ft« 
ft  SB 
8.30 

8  w 

1.10 

III 

June. 

•lalF-jAng, 

8.45    8.3S 
2.55  '  2.15 
8,70    s.w 
8.  TO    8.30 
2.70    8.B5 
2.05    2.80 
8.SS  1  2.25 
ftW  |  8.™ 
2.SO     1.85 
8.75     l.HS 
ftKS  ,   l.W 
3.11)    8.85 
ft 90  |  8.% 
ft  00  1  8.  IK 

a.Bfi  '  i.ufi 

*.«     l.TS 

&sr>   l.To 

tffi  '  l.TS 
ftfltl  1  l.HS 
*.«1     1.45 
2.55  1  l.W 

8.45  '  l.m 

3. »  '  1.45 
8.40    l.m 

8.  as !  l.m 

2.1ft   l.m 

8. 40  1  1. 80 
2.30    8.80 
8.80     1.85 

Sept 

1.50 

l.m 

i.an 
i.ra 
l.m 

1.80 
1.40 
1.90 
l.W 
].» 
l.W 

l.m 

l.W 

1.(6 
ISO 

Oct. 

Nov. 

Dw. 

l.m 

l.W 
1.70 
l.W 
1.70 
l.W 
l.m 
1  ui 
l.W 
l.m 
l.W 
1.05 

1. 10 

:Ull 
ft  10 
ft  10 
1.10 
■.10 
MO 
ft  10 
ft  10 
ft  10 
ft  10 
ft  10 
ft  10 
ft  10 
ft  10 
ft  10 
ft  10 
ft  10 

ftiu 

ft  10 

2.10 
2.(11 
2.  IK 

2.1(1 
8.  Ill 
8.11) 
8.  in 

1 _ '  8.10 

I f  10 

*...... MO 

1 t» 

1... *.» 

T (.3D 

1                                         !» 

».... 8.10 

U     l.« 

It 1  IV 

n. *.*> 

V 1  TO 

u.  n 

It                                                              Ml 

MO 
8  It 

-  fli 
MO 
ft  SO 

.-3. 

am 

to 
•  .>■ 

ISO 

ftw 

f  SO 

.   h. 

*.» 

1.00 
150 

1    .■ 

1.88 

1  ■■• 
:  r. 
I  ;'■ 
ft  SO 

ft  on 

*  IS 

1  -.•. 

IH 

1  « 

1.50 
110 
1  SO 
l.GO 

... 

r -_,, 
MO 
1  90 
1  80 

i  w 

1  76 

IK 

8,  no 

a 

8 

1 
J 

1 

1 

I 

1 

1 

1 
1 

8 

1 

» 

2 

s 

a 

i 

in 

» 

:«! 
Til 
45 
MS 

60 
IB 
IS 

AG 

an 

T> 
00 

m 

» 

as 
,'ti 

ft 
ft 
t 
i 
I 
1 
1 
8 
8 
1 

8 

a 

t 

■l 

a 

a 
s 

on 
no 

in 
no 

w                                   to 

t  a   i  m 

*m      m 

i.w  |  i.no 

I.Hi     8.00 
1.80     l.W 

t.tn  i.*> 

1.80  !  1.90 
1.05     1.90 

1.70 ;  i.w 

2.«l  .  l.W 
£.20     l.W 
8.15    2.W 

in 

»  *■ 

»                                 1  ir. 

* ;  t.m 

8          1.86 

a '  ix 

N      1  MO 

* MO 

» MO 

B MO 

im    iv.    •m'  i  UK 
1  tf>    l.W    lit    ton 
i. no !  t-M  !  t.m   &no 
l.m.  i  ■>■    i.jo    i.au 

1.711     1  «l     1  711     1  * 
i,to,  :   •■    l.W    1  W 
l.TO1  1  »     1  05     1  BO 
1  TO.  1  Si     ;    ■      1.50 

■     '"I-        1      ■■        ■'    f          1    10 

ton    if   tw    i  oo 
l»    I  *■     1  oo 

I  !I)    8  88     1  80 

10 

it 
u 
n 

i* 

(i 

» MO 

»  .  ■ ftlo 

8.80 
l.HS 

8.  ID 
ft  00 

2.W 

10 

toting  tohU  fur  Peeo*  Ruvr  n*nr  I Wo*,  Tt.r.,from  January  I  to  December  SI,  l!hi.l. 


knight. 

Diwhargo. 

hoifrfit. 

Dincharns. 

heiXt. 

Dii-Tliartt... 

lieig 

ftrnnd-fret. 

Frfl. 

Smmd./.W 

*W 

0.8 

22 

2.0 

106 

3.2 

304 

4. 

.0 

28 

2.1 

117 

3.3 

328 

4. 

1.0 

30 

3.2 

12(1 

3.4 

352 

4. 

t.l 

36 

2.8 

142 

3. 5 

376 

4. 

1.3 

42 

3.4 

1.56 

3.6 

404 

4. 

1.8 

48 

3.5 

170 

3.7 

432 

4, 

1.4 

54 

3.6 

180 

3.8 

460 

n. 

1.5 

62 

3.7 

204 

3.0 

400 

n. 

l.fl 

70 

3.8 

324 

4.0 

520 

7. 

1.7 

78 

2.0 

244 

4.1 

550 

8. 

1.8 

86 

3.0 

2IM 

4.2 

.IH.', 

A. 

l.fl 

96 

3.1 

284 

4.3 

620 

Between  gage  heights  0.8(1  and  3.70  feet  the  table  is  constructed  from  n 
Stents  of  1802.     This  table  wan  Imaml  mi  measurement!*  of  the  river  imly:  it  does 
"X*  include  ditch  or  flame  * 
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[SO.  A 


Hitting  table  for  flams  across  Pecos  River  near  Pecos,  Tex.  %  from  January  lio 

December  SI,  IfHti. 


loiX.      r)1*'h*pK*- 


hoi* 

Feet. 
0.9 

1.0 

1.1 

1.2 
1.8 
1.4 


Secowl-feet , 

23 


07 


81 
85 
41 
47 


heiX  '  I*"*"*"- 


Feet. 
1.5 

1.6 

1.7 
1.8 
1.9 
2.0 


Second-feet. 

54 
62 
70 
80 
90 
100 


Gage 
height. 


Feet. 
2.1 
2.2 
2.8 
2.4 
2.5 
2.6 


Diflcharge. 


Second-feet. 
Ill 
123 
135 
147 
160 
174 


mSEL    «■*"* 


|i 


Feet .     '  Seeond-ftrt 

2.7  I         188 

2.8  I         203 

1 

2.9  I         216 


3.0 


230 


Table  not  well  defined.     Extende<l  above  2.15  feet  gage  height. 

Estimated  monthly  discharge,  of  Pecos  Hirer  near  Pecos.  Tex.,  for  19u3.a 


Discharge  in  second-feet. 


Month. 


January  .. 
February 

March 

April 

May 

June 

July 

August 

September 

Octolier 

Novel  nl  XT 

December 


Maximum. 

Minimum. 

Mean. 

Totalis 
acre-feet 



487 

■ 
395 

442 

27.  IT! 

439 

346 

405 

22,493 

406 

89 

242 

14,880 

598 

76 

140 

8.331 

180 

57 

113 

6.94* 

2.  792 

65 

1,167 

69.441 

848 

1 55 

298 

18.016 

405 

71 

146 

8.977 

171 

t  i 

109 

fl.4tf 

154 

102 

132 

8.  HA 

1H9 

154 

169 

10.056 

189 

170 

182 

11.191 

The  year 


)i 


295  !      212.11- 


"This  inrliulim  discharge  <>f  Hume.     It  docs  in  it  include  disohui'tfe  of  West  Valley  <litoh. 


PECOS    RIVER    AT   CAltLSHAD,   N.   MEX. 

rFbis  station  was  established  May  20,  1!>o:;,  by  V.  L.  Sullivan,  acting 
under  the  direction  of  \V.  M.  Reed.  It  is  located  at  the  Green  street 
highway  bridge,  Carlsbad,  N.  Mex.,  and  is  about  500  feet  below  th( 
station  of  the  Peeos  Valley  and  Northeastern  Railroad  and  2,000  fe^ 
below  the  Ilagennan  power  dam.  The  gage  consists  of  a  2  by  8  ind 
plank  securely  spiked  at  an  inclination  of  10  with  the  vertical  t 
the  timbers  of  the  third  bent  from  the  west  end  of  the  bridge.  1 
is  painted  white  and  graduated  in  black  to  vertical  feet  and  tenth* 
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58  are  taken  twice  daily  by  V.  L.  Sullivan,  a  civil  engineer  in 
ploy  of  the  Pecos  Valley  Irrigation  Company.  Discharge 
Bmenta  are  made  by  wading  when  the  stage  of  the  river  will 

and  from  the  lower  side  of  the  bridge  during  floods.  The 
x)int  for  soundings  is  on  the  south  side  of  the  bridge  at  the 
utment,  and  10-foot  intervals  are  marked  on  the  rail.  Both 
ire  high  and  not  subject  to  overflow.  The  bed  of  the  river  is 
►ck,  much  corrugated,  which  makes  low-water  measurements 
to  considerable  inaccuracy.  The  channel  is  straight  for  some 
e  above  and  below  the  station.     The  current  is  swift  at  the 

but  sluggish  both  above  and  below.  The  only  l>ench  mark 
litial  point  for  soundings,  which  is  22.3  feet  above  the  zero  of 
e. 

ibservations  at  this  station  during  1903  have  been  made  under 
action  of  W.  M.  Reed,  district  hydrographer. 

rharge  measurement*  of  Pecos  Hirer  at  Carfolmd,  N.  Mex.,  in  1908, 


Date. 

HydroKrapher. 

(*a«e 

height 

• 

Diwharge. 

W. 
E.G 

feet, 
May 

M.Reed 
\.  Marsh 

Feet. 
0.72 

Second-feet. 
127 

>6 

.62 

112 

nily  guy*  height,  in , 

of  Pecos  River  at  Cm 

1            1 
June.     July.      Aug. 

0.81         1.35        0.75 

.78        1.20          .75 

.80        1.13          .75 

.79          .98          .75 

.80          .98           .75 

.79           .98           .74 

.80           .98  |         .74 

.80           .99  '         .74 

.81           .98           .74 

.81           .97           .73 

.81          1.08           .73 

2. 15           .84           .73 

4.65          .83  !        .73 

4. 78          .  H2          .  72 

4.28  1        .H2  '        .72 

3.9H          .K3          .71 

3.  76           .  81           .  70 

8.05           .79           .69 

4.60  '        .81           .68 

1.80             *1           .67 

4  55           .HI           .67 

4.25  .        .82           .66 

3.65  ,        .80           .66 

rlklMid,  N.  Me.i\ ,  for  Ht03, 

Day. 

1 

Sept. 

Oct. 

Nov. 

Dee. 

1              1 
0.65  ■      0.65  :      0.64  1         0.65 

.65           .65           .64              .65 

.65 
.65 
.65 
.65 
.66 
.65 
.66 
.65 
.65 
.66 
.65 
.65 
.66 
.66 
.66 
.66 
.66 
.65 
.65 

.65          .65             .65 

.65 

.65  '           .65 

1 

.66          .65             .65 

1 

.65  |        .65             .64 

.65           .65 
.65           .65 

.64 

.64 

.65 
.((5 

.65 
.65 

.64 

.64 

.65  1        .65 
.65  j        .65 
.65           .65 

.64 

.64 

.64 

1 

.65 
.65 

.65 
.65 

.64 

.64 

.65           .65 
.65           .64 
.65           .64 
. 65           .  64 
.65           .65 
65           .  65 

.64 

.64 

.64 

.64 

.64 

.64 

.65           .65           .65 

.64 

.65 

.65           .65 

.64 

3fi0 
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Mean  daily  gage  height,  in  feet,  of  Peco*  River ,  etc — Continued. 


Day. 

May. 

i 
Jane. 

i 

July. 

Aug*. 

Sept. 

a  66 

.66 
.66 
.66 
.66 

.66 

.66  1 

i 

1 

Oct.    ' 

a  66 1 

.64 

.64  '• 
.64 
.64  , 
.64 
.64 

••* 

Not. 

i 

Dr. 

84 

2.60  , 

.86  , 

1.46  ' 

2.46  ; 

2.24 
1.96  \ 
1.78  : 

are 

.78 
.78 
.76 
.76 
.76 
.76 
.76 

i 

! p 

aft, 
.« 

«, 

.a 
.a 

» 

» 

*w 



.11 

27                                                           ' 

M 

2S 

M 

20 

3» 

31 

0.79 
.74 
.78 

M 
M 

M 

PECOK  KTVKK  BELOW   MOUTH  OF  HONDO  RIVER,  NEAR  ROSWELL, 

N.  MEX* 

This  station  was  established  April  24,  1903,  by  W.  M.  Reed.  It  is 
located  at  the  highway  bridge  8  miles  southeast  of  Roswell,  N.  Mex.v 
and  about  200  feet  l>elow  the  month  of  Hondo  River.  The  gage  is 
painted  on  the  right  Hide  of  the  right  pier  of  the  bridge.  It  is  read 
twice  each  day  by  Miss  Dovie  Goldsmith.  Discharge  measurement* 
are  made  from  the  highway  bridge  at  the  gage.  The  initial  point  for 
soundings  is  a  zero  marked  on  the  guard  rail  at  the  west  end  and 
north  side  of  the  bridge.  The  channel  is  straight  for  one-half  mile 
a)M>ve  and  below  the  station,  and  has  a  width  at  low  water  of  abont 
50  feet  and  at  ordinary  high  water  of  430  feet.  The  channel  is  broken 
by  three  iron  piers.  The  current  is  rapid  except  near  the  mouth  of 
Hondo  River,  when'  it  becomes  sluggish.  At  high  water  the  Pecos 
and  the  Hondo  join  above  the  bridge.  The  gage  heights  on  the 
Pecos  may  be  effected  by  back  water  at  periods  when  the  Peeos  is  low 
and  the  Hondo  is  high.  IJoth  banks  are  high  and  free  from  timber, 
but  overflow  at  extreme  tlood  stages.  The  bed  is  sandy  and  shifting 
and  the  cross  section  changes  during  each  flood.  The  bench  mark  is 
the  top  of  the  pier  upon  which  the  gage  is  painted.  Its  elevation  is 
20  feet  above  tin*  zero  of  the  gage. 

The  observations  at  this  station  during  PJO.'J  have  been  made  under 
the  direct  ion  of  W.  M.  Reed,  district  hydrographer. 

Discharge  measurements  of  Pecos  River  below  mouth  of  Hondo  River,  near  Rot" 

well.  JV.  Mea\ .  in  1U0.;. 


Dato. 


Hydr<  igrupher . 


April  23  ;  W.M.Rewl 

May  4 !...   .do. 

June  11 ;  W.  A.  Wilson 


hSSBt.     "I*"*"*- 


h>et.         Second-feet- 
2.60  ;  67 

8..45  '  300 

10.00  I        15,993 
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My  gage  height,  in  feet,  of  Pecos  River  Mow  mouth  of  Hondo  River,  near 

Roswell,  N.  Mex.,for  1903. 


Day. 

May. 

June. 

3.00 
8.00 
3.00 

aoo 

3.00 
8.80 
3.86 
4.15 
4.00 
9.26 
9.75 
6.00 
5.00 
5.00 
5.45 
7.25 
8.45 
6.00 
5.45 
5.  ih 
5.00 
5. 00 
5.00 
4.45 
4.45 
4.45 
4.45 
4.45 
4.00 
4.00 

t 

July. 

Aug. 

3.20 
3.20 
a  10 
3.10 
8.20 
3.46 
8.70 
3.70 
3.80 
3.70 
3.60 
3.45 
5.00 
4.00 
4.26 
4.25 
4.20 
4.20 
4.10 
4.00 
3. 70 
3. 45 
3.45 
3. 45 
3. 45 
3. 45 
3. 45 
3. 45 
3.45 
3.30 
3.30 

'  Sept. 

3.30 
1      3.30 
3.25 
3.26 
3.20 
8.20 
3.20 
3.20 
3.25 
3.20 
3.25 
3.20 
3.30 
3.20 
3.20 
3.20 
3.25 
3.25 
3.25 
3.25 
3.25 
3.50 
3.60  . 
4.20 
4.00 
3.80 
3.80 
3.75 
3.80  ' 
3.80 

Oct. 

Nov. 

livCi 

4.00 
4.00 
4.00 
4.00 
3.70 
3.70 
3.70 
3.65 
3.45 
8.45 
3.46 
3.45 
3.40 
3.30 
3.00 
3.00 
3.00 

aoo 

2.70 
2.70 
2.70 
2.70 
3.(11 
3.20 
3. 70 
3. 70 
3.60 
3.45 
3.45 
3.35 
3.80 

8.80 
8.60 
3.60 
3.60 
3.56 
3.60 
3.45 
3.45 
3.45 
8.46 
3.40 
3.36 
3.36 
3.30 
3.80 
3.30 
3.30 
3.30 
3.30 
3.35 
3.35 
a  86 
3.35 
3.35 
3.45 
3.45 
3.50 
3.50 
3.70 
3.70 
8.70 

a70 
a70 
8.70 
8.70 
3.70 
a70 
8.70 
8.66 
3.63 
3.80 
4.60 
4.50 
4.50 
4.50 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.(10 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

4.00 

4.00 

4.00 

3.45 

3.45 

3.46 

8.30 

3.30 

8.30 

8.40 

3.40 

4.00 

8.45 

3.40 

3.80 

4.00 

3.00 

3.46 

3.45 

3.35 

3.30 

3.45 

3.45 

3.30 

3.30 

8.25 

3.25 

3.20 

3.00 

3.00  ' 

3.00 

4.20 

4.00 

4.00 
4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 



4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 
4.00 

4.00 

4.00 

4.00 

4.00 



4.00 

i 

4.00 

4.00 

4.00 

1 

HONDO   RIVER   AT   ROSWELL,  N.  MEX. 

station  was  established  April  25,  1903,  by  W.  M.  Reed.  It  is 
at  the  bridge  at  the  intersection  of  Main  and  Vegas  streets, 
I,  N.  Mex.  The  gage  is  a  4  by  4  inch  inclined  timber  set  on 
tt  bank  150  feet  below  the  bridge.  It  is  read  by  members  of 
•logical  Survey  office  force  at  Roswell.  Discharge  measure- 
are  made  from  the  highway  bridge.  The  initial  point  for 
igs  is  a  zero  marked  on  the  east  stringer  at  the  north  end  of 
Ige.  The  channel  is  nearly  straight  for  50  feet  above  and  450 
low  the  bridge  and  has  a  width  at  ordinary  high  stages  of  40 
?he  current  has  a  moderate  velocity.  Both  banks  are  low  and 
wn  with  weeds,  but  are  not  liable  to  overflow.  The  bed  of  the 
is  sandy  loam,  fairly  permanent,  and  free  from  vegetation. 
h  but  one  channel  at  all  stages.  The  bench  mark  is  the  initial 
>r  soundings.     Its  elevalion  is  K.50  feet  above  the  zero  of  the 
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The  observations  at  this  station  during  1903  have  been  made  ui 
the  direction  of  W.  M.  Reed,  district  hydrographer. 

Discharge  measurements  of  Hondo  River  at  Roswell,  N.  Mex.,  in  1903. 


Date. 

Hydrographer. 

height. 

!             j 

Discharge : 

1 

June  11 

W.  A. 

do 

Wilson 

Feet. 
2.50 
2.40 
3.80 
4.10 
2.20 

Second-f«U 

n.i 

June  12 





711 

June  14 

do 

245.1 

June  15 

do 

310.1 

June  20 

do 

96.1 

Mean  daily  gage  height,  in  feet,  of  Hondo  River  at  Rostrell,  N.  Mex.,for  ltffl. 


8. 

Day. 

9 

10 

11 

June  J 

Day. 

3.  HO  \ 

12 

1.20  | 

13 

1.40 

14 

2.50 

15 

June. 

I 

|  2.40 

!  2.70 

4.20 

4.10 


Day. 


16. 
17. 
18. 
10. 


,June. 

3.80 
2.00 
2.00 
2.40 


Day. 


20 
21 
22 
23 


June. 

2.20 
1.90 
1.70 
1.50 


Day. 


24 
25 


iJottj 

a* 

0 


<«  No  water  after  June  25. 
HONDO   RIVER  AT   HONDO   RESERVOIR  SITE,  NEW  MEXICO. 

This  station  was  established  March  9,  1903,  by  W.  A.  Wilson.  B 
is  located  at  the  First  New  Mexico  Reservoir  dam  site,  12  miles  south- 
west of  Roswell,  N.  Mcx.  A  footbridge  has  been  constructed  75  feet 
below  the  dam  for  the  purpose  of  making  discharge  measurements 
The  gage  is  a  4  by  4  inch  inclined  timber  which  is  located  10  feet 
north  of  this  bridge.  The  gage  is  read  twice  each  day  by  Lee  Hall. 
The  initial  point  for  soundings  is  1  foot  south  of  the  north  end  of 
the  west  stringer  of  the  bridge.  The  channel  is  straight  for  -M 
feet  above  and  below  the  station.  The  current  is  swift  at  high  water 
and  sluggish  at  low  water.  Both  banks  are  high,  without  trees, 
and  not  liable  to  overflow.  There  is  but  one  channel  at  all  stages. 
The  bed  is  composed  of  shifting  sand,  and  the  cross  section  changes 
during  each  flood.  Bench  mark  No.  1  is  the  upper  surface  of  the 
crosspiece  which  supports  the  stringer  at  the  north  end  of  the  bridge. 
Its  elevation  is  8.50  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  2  is  on  a  ledge  of  rock  which  bears  S.  45°  YV.  and  is  050  feet 
distant  from  the  gage.  Its  elevation  is  19.10  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  YV.  M.  Reed,  district  hydrographer. 
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rge  measurements  of  Hondo  River  at  Hondo  reservoir  site,  Neir  Mexico, 

in  1903. 


Date. 


Hydrographer. 


) W.A.Wilaon 

.do 

i do 

;  21 E.Q.Marsh. 

berlO F.S.Dobson. 


Gage 
height. 


Discharge. 


Feet .        j  Second-feet. 


5.30 
5.90  I 
4.40  ! 
.95  i 
1.10 


561 

561 

489 

11 

12 


laily  gage  Jieight,  in  feet,  of  Hondo  River  at  Hondo  reservoir  site.  New 

Mexico,  for  1903. 


Day. 


June.  !  July.     Aug. 


8ept. 


0.80 
.75 
.60 


2.30 
2.70 
1.90 
5.30 
2.70 
2.80 
5.70 
5.90 
7.50 
4.50 
4.95 
4.15 
8.88 
3. 05 
3. 52 
3. 50 
3.20 
2.85 

2.eo 

2.48 
2.00 
1.83 
1.45 
1.00 


.60 

.55 

.50 

2.70 

1.50 

.80 

1 5 


40 


3.80 

1.65 

.70 

.85 

1.55 

1.15 

.80 

.50 

.50 


2.10 

1.55 

1.15 

.80 

.«5 

.50 


1.35 


1.05 

.95 

1.20 

1.30 

1.25 

Oct.    I  Nov. 


1.10  I 
.70  j 
.75 


1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.20 
1.20 
1.20 
1.10 
1.10 
1.20 
1.10 
1.20 
1.20 


10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
00 
10 
20 
10 
10 
00 
10 
10 
10 
10 
10 
20 
10 


Dec:. 


1.20 

1.10 

1.10 

1.20 

1.10 

1.00 

1.10 

1.20 

1.20 

1.20 

1.10 

1.20 

1.10 

.90 

.80 

.80 

.70 

.80 

.70 

.70 

.00 

.60 

.60 

.50 

.60 

.60 

.70 

.70 

.70 

.70 

.70 


PECOS   RIVER   AT   SANTA   ROSA,  X.  MEX. 

s  station  was  established   May  5,  1D03,  by  II.  0.  Ilurd.     It  is 
d  at  the  bridge  of  the  Chicago,  Kock  Island  and  Pacific  Rail- 
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road.  This  is  a  five-span,  deck  girder  bridge  supported  on  tow 
having  masonry  footings  at  the  edges  of  the  channel.  It  is  300 1 
long  and  75  feet  above  low  water.  The  gage  rod  is  a  vertical  2  to 
inch  timber,  graduated  to  feet  and  tenths  with  tacks.  It  is  bol 
to  the  masonry  footing  of  the  east  tower.  Daily  readings  are  m 
by  L.  M.  Shely,  a  bank  clerk.  Discharge  measurements  are  m 
by  wading  when  the  stage  of  the  river  will  permit  and  from  a  a 
which  will  be  placed  later  on,  the  bridge  being  too  high  and  dan, 
ons  to  make  measurements  from  during  flood.  The  initial  p 
for  soundings  is  the  end  of  the  girder  at  the  east  end  of  the  bri< 
Both  banks  are  high  and  can  not  overflow.  The  bed  of  the  riv< 
solid  rock  overlain  by  quicksand  to  a  depth  of  2  or  3  feet, 
cross  section  will  be  modified  by  the  erosion  of  this  quicksand  in  t 
of  flood.  The  current  is  never  sluggish  and  becomes  very  swift  < 
ing  floods.  The  channel  is  straight  for  one-fourth  mile  above 
1h*1o\v  the  station.  A  shelf  cut  in  the  east  abutment  at  an  eleva 
of  29.70  feet  alxwe  the  zero  of  the  gage  is  the  only  bench  mark. 

Discharge  measurements  of  Pecos  River  at  Santa  Rosa,  N.  Me  Jr.,  in  1U0.1 


Date. 


Hytlrographer. 


May? !  H.  C.  Hnrd 

August  17 Earl  Marsh . 


Gage 
height. 

Fe*t. 
1.33 
1.78 


I 


IWnrh 


Smttu. 


Mean  daily  gauc  heiyht,  in  feet,  of  Pecan  River  at  Santa  Rosa,  N,  Mex,,for 


.i 


1. 
a. 


5. 


<i 


o. 

10. 

11. 

12. 
13. 
14. 

ir>. 
i«. 

17. 

IK. 

19. 

an. 


Day. 


May.     Jumk.  ■  July.      Au£. 


1.45 

l.W 

1.H5 

l.:i)  ' 

1.30 

1.25 

1.80 

1.30  ; 

l..T>  ; 

1.40  | 

1.40 

1.45 

1.45 

1.50 

1.45 

1.40 


0.95 

i 

.95 

.95 

.95 

1.25  | 

1.20  ! 

l.oo  . 

1.50  i 
(UK) 

n.50 

3.00 
1.50 
2.  HO 
2.(50 
2.  HO 
0.00 

3.  ho 

3.50 
2.  HO 
2.  HO 


2.(i0 
2.<V 
1.90 
1.80 
1.50 
2. 20 
2.30 
2.20 
2.20 
1.80 
1.80 
1.00 
1.110 
1.70 
1.70 
1.(50 
1.70 
1.70 
1.70 
1.70 


2.00 

2.00 

2.  (JO  > 

2.00 

2.00 

1.70 

1.40 

1.40 

1.40 

1.40 

1.50 

2.00 

2JI0 

1.90 

2.00 

2.00 

1.70  ' 

1.90 

2. 2U 

2.  (■» 


Sept. 

1.741 

1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


Oct.    ,   Nov.      1 


1.9) 
1.00 
1.60 
l.flO 
1.00 
1.00 
1.00 
1.80 
1.00 
1.00 

i.eo 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


1.05 
1.65 
1.G5 
1.65 
1.65 
1.65 
1. 00 
1.00 
1.00 
1.00 

loo  ; 

1.00  , 
1.00 
1.00  , 
1.40 
1.00  ' 
1.00 
1.70  | 
1  65 

l.tn  ! 
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lean  daily  gage  height,  in  feet,  of  Pecos  River,  etc. — Continued. 


Day. 


May. 


1.95 
1.95 
1.95 
1.80 
1.20 
1.80 
1.15 
1.10 
1.10 
.95 
.95 


June. 


July. 


2.80 
2.50 
2.50 
2.00 
2.90 
2.20 
*..~* 
2.20 
2.00 
2.00 


2.40 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
00  | 


Aug. 


1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


2.00 

1.70 

2.  (JO 

1.70 

2.00 

1.70 

Sept. 

Oct. 

Not. 

Dec. 

1.70 

1.80 

1.85 

.85 

1.70 

1.80 

1.85 

.65 

1.80 

1.80 

1.85 

.65 

1.70 

1.80 

1.65 

.65 

1.70 

1.80 

1.65 

.65 

1.70 

1.80 

1.65 

.65 

1.70 

1.65 

1.65 

.65 

1.70 

1.65 

1.65 

.65 

1.70 

1.65 

1.65 

.65 

1.70 

1.65 

1.65 

.65 



1.65 

.65 

RIO  GRANDE  NEAR  LANGTKY  ,  TEX. 

station  was  established  in  April,  11JJ0,  by  the  International 
)  Boundary  Commission.  It  is  located  one-half  mile  south  of 
r  station,  on  the  Southern  Pacific  Railwaj',  and  is  about  440 
elow  El  Paso,  Tex.,  at  the  eastern  enrl  of  the  canyon  section 
Rio  Grande,  and  a  short  distance  to  the  west  of  the  mouth  of 
>iver,  one  of  the  principal  tributaries  of  tin  Rio  Grande. 

scharge  measurement*  of  Rio  Grande,  near  Langtry,  ±  .  .  ,  in  1903. 


Date. 


1 


i  ._ 
12. 
17- 
23. 
28. 
r2. 
r6. 
rl6 
'20 
'25 


Hydrographer. 


J.  D.  Dillard 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do      .   . 

do 

do 

do 


Gage 
height. 


discharge. 


■el. 

Sc*.    ul  fjct. 

1.3 

783 

1.2 

714 

1.2 

720 

1.2 

719 

1.15 

680 

1.1 

658 

1.35 

839 

1.3 

795 

2.2 

1,894 

1.9 

1,396 

1.6 

1,099 

2.0 

1,519 

1.75 

1,240 

1.5 

980 

1.35 

845 

1  o 

724 

1.2 

715 

1.25 

724 

366 
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Discharge  measurement  of  Rio  Grande  near  Lanytry,  Tex. ,  in  1003 — Contii 


Date. 


Hydrographer 


April  4 _ 

April9 

April  14 

April  19 

April  24 

April  29 

May  4 

May  9 

May  12 

May  15 

May  20 

May  25 

May  30 

Jane  2  .  _ 

June  7 

June  11 

June  14 

• 

June  19 

June  24 

June  30 

July  5 

July  10 

July  14... 

July  17 

July  25 

July  31 

August  3 

August  7 

August  11 ... 

August  17 

August  22 

August  26 

August  30 do 

September  3 E.  E.  Winter 

September  7 do    . .    . . 

Septeml>er  10 do    .    . . 

September  14 do  ..... . 

September  18 do 

September  22 do 

September  29 do 


i     heig 


Gage 
leight. 


Disci 


Feet. 
1.1 
1.0 

.95 
1.4 
1.3 
2.6 
1.3 
1.65 
2.5 
2.1 
2.4 
1.95 
1.95 
3.7 


2.7 


3.9 
6.2 
2. 95 

2.8 


9   7 


Secon 


3.0 

4.8 

4.2 

3. 05 

2.0 

2.3 

1.65 

1.6 
1.6 

1.8     ' 
3.1 

9    '*     ' 

*••  't 

9    K 

•* .  'i 

4.  55 
3.6 

2.8 
2.3 
2.8 


9  7 


3.45 
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ge  measurements  of  Rio  Grande  near  Lang  try,  Tex.,  in  1903 — Continued. 


Date. 

Hydrographer. 

Gage 
height. 

Discharge. 

5 

J.D.Dfflard 

do 

Feet. 
5.3 
3.0 
2.25 
2.0    . 
1.9 
1.7 
1.5 
1.4 
1.35 
1.3 
1.15 
1.15 
1.1 
1.05 
1.0 
1.0 
1.0 
.95 
.95 
.95 
.9 

Second-feet. 
8,836 

10 

3,047 

15 

do 

1,946 

19 

do 

1,607 

23 

do 

1,500 

27 

do 

1,230 

31 

do 

1,039 

>er  5 

do 

950 

«r9 

do 

900 

>er  13 

do 

847 

>er  18 

do 

743 

>er  22 

do 

743 

>er26 

do 

722 

>er30 

do 

698 

er  5 

do 

650 

er9 

do 

645 

er  13 

do .\ 

641 

erl7 

-  -  —  - 

do 

626 

er21 

do 

622 

er26 

do 

622 

er  31 

do ... 

593 

daily  gage  height,  in  feet,  of  Rio  Grande  near  Langtry,  Tex.,  for  1903. 


Day. 


Jan. 


1.31) 
1.30 
1.30 
1.31) 
1.31) 
1.25 
1.25 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.25 
1.20 
1.15 


i  '  i 

Feb.  Mar.  Apr.  May. 


June.  July. |  Aug.  Sept. 


Oct.  i  Nov 


1.10 
1.35 
1.35 
1.30 
1.:*) 
1.30 
1.30 
1.30 
1.25 
1.20 
1.10 
1.10 
2.50 
2.50 
2.45 
2.25 
2.05 
2.00 


2.10 
1.05 
1.1)0 
1.90 
1.85 
1.75 
1.75 
1.70 
1.65 
1.60 
1.55 
1.50 
1.45 
1.40 
1.40 
1. 40 
1.35 
1.30 


1.20 
1.20 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.20 


1.75 
1.65 
1.35 
1.30 
1.20 
1.45 
1.15 
1.10 
1.80 
2.05 
2.10 
3.00 
2.00 
2.00 
2.05 
2.70 
2.30 
2.10 


1.95 
3. 45 
2.20 
2.10 
2. 15 
3.00 
2.50 
2.60 
3.25 
2.90 
3.70 
8.95 
6.65 
6.05 
4.30 
3.*) 
3.20 
3.00 


2.70 

2.80 

2.70 

2.80 

3. 10 

'  3.50 

|  3.95 

4.30 

!  4.55 

,  4.80 

4.85 

1  4.65 

■  4.35 

!  4.10 

I  3.90 

!  3.30 

,  3.05 

i  2.90 


1.80 
1.80 
2.00 
2. 75 
2.55 
1.85 
1.60 
1.60 
1.80 
1.60 
1.60 
1.55 
2.20 
2.40 
2.05 
1.90 
1.80 
1.80 


3.40 
3.65 
4.65 
4.25 
4.20 
3.80 
3.75 
4.10 
2.70 
2.80 
2.85 
2.70 
2.30 
2.20 
2.30 
2.65 
3.05 
2.80 


3.55 
4.70 
5.55 
5. 95 
5. 10 
5.00 

4.  a) 

3.85 
3.30 
2.95 
2.90 
2.70 
2.35 
I  2.30 
2.25 
2.10 
2.05 
2.00 


1.50 
1.45 
1.40 
1.40 
1.40 
1.35 
1.30 
JL30 
1.30 
1.30 
1.30 
1.30 
1.25 
1.25 
1.25 
1.25 
1.20 
1.20 


Dec. 


1.05 
1.05 
1.05 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
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Mean  daily  gage  height,  in  feet,  of  Rio  Grande,  etc. — Continued. 
Day.  Jun  '  Feb.    Mw.  Apr.   M*y  Jnao.  July Aug.  Sept.  Oct.  I  Sot.    D« 


II. 

10 

!     IS 

i.go 

;:: 

1.90 
180 

a 

S3 

1  Th 

1 1-'. 

1  TO 

1   10 
1.10 

i  ge 

at 

3D. 

i  id 

ffl- 

i.iii 

Estimated  monthly  discharge  °f  Ri,)  Grande  near  Langtry,  Tex. .  for  ISO.:. 


January   . . 
February. . 

May 


Dlnehirue  in  MK-oiid-feet. 


iluutn. 

Minimum. 

7m 

660 

2.340 

660 

1.7(H) 

575 

a.aao 

.580 

July     

August 

September  . 
October  . . . 
November  . 
Deoeml>er . . 


a.  93o 

18.000 
8.0011 

4.750 
5.  W0  ! 
10. 7B0 
1.040 


1,277  ! 

70.BS 

HO 

,19.  OS 

788 

43.91' 

1.507  ' 

92,88 

8,993  ' 

237.60 

a,;m  1 

aoi.w 

1,983 

121, » 

3.922 

173.?: 

8.184 

192.6" 

RIO    GRANDE    BELOW    PRESIDIO,  TEX. 

This  station  was  established  April  8,  lfKKj,  by  the  Internationa 
{Water)  Boundary  Commission.  It  is  <<  miles  below  Presidio,  ftl" 
l>elow  the  mouth  of  Conchos  River,  and  about  215  miles  below  El  Pas* 
It  is  at  the  western  end  of  the  canyon  section  of  the  Rio  Grand' 
The  discharge  at  this  station  minus  the  discharge  at  the  station  abo> 
Presidio,  Tex.,  gives  t  he  discharge  of  the  Conchos,  except  at  rare  int* 
vals  when  some  rain  water  enters  the  Rio  Grande  from  the  north. 
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charge  metumrementx  of  Rio  Grande  below  Presidio,  Tejc.%  in  190J. 


Date. 


2... 
5... 

8... 
11.. 
15.. 
17.. 
20.. 
23.. 
26.. 
29.. 
'1.. 
4_. 
'7... 
r9_. 
r  11.. 
'  13. 

r  16. 
r  18. 
'20. 
'23. 
'25. 
'27. 


Hydrographer. 


do 

do 

do 

.do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

do 

.do 

.do 

.do 

.do 

.do 

do 

.do 

do 

.do 

-do 

.do 


Discharge. 


Feet. 

Second  feet. 

4.9 

375 

4.8 

314 

4.8 

306 

4.7 

293 

4.7 

312 

4.7 

303 

4.7 

302 

4.7 

317 

5. 2 

513 

K  of* 

O.  wO 

497 

481 

5.0 

438 

7.65 

2,622 

7.55 

2, 506 

6.9 

1,398 

6.9 

1,352 

6.65 

1,057 

6.2 

911 

5.85 

721 

6.9 

1,382 

6.9 

1,381 

6.6 

1,141 

6.2 

903 

5. 95 

750 

5.55 

586 

5.4 

532 

5.25 

409 

5. 15 

379 

5.3 

475 

5.0 

342 

5.3 

471 

5.0 

347 

4.9 

313 

4.6 

225 

4.4 

149 

4.3 

105 

4.3 

109 

5.8 

628 

5.35 

463 

5.3 

457 

99—04 24 
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Discharge  measurement*  of  Rio  Grande  below  Presidio,  Tea?.,  in  1903— Contin 


Date. 


April  28 
April  96 
April  29 
May  2.. 
May  5.. 
May  7.. 
May  9.. 


Ja*.  P.  Hague. 
do 


.  -do 
...do 
....do 
...do 
...do 

May  11 ! do 

May  18 ! do 

May  16 | do 

May  18 .....do 

May  20 Ido 

May  22 » do 

May  25 ; do 

May  27 ! do 

i 

June  2 :.. .  .do 

June  4 do 

June  6 .do 

Jane  9 do 

Jane  12 .do 

Jane  14 do 

Jane  16 do 

June  18 do 

June  20 do 

i 

June  22 do 

i 

June  24 ! do 

June  26 .    ...     do 

June  28 _ . .     do 

June  30 .     do 

July  2 .do 

July  4 do 

July  6 do 

July8 I do 

July  10 do 

July  13 do 

July  16 ; do 

July  19 ..!...   .do 

July  22. | do 


July  25 ...; do 

July  28... do 

July  30 do 


Qmmt 
hflfiht. 


Dtehi 


JVef.  jSrcom 
5.3 
6.5 
5.1 
5.0 
6.8 
6.9 
6.9 
7.0 
7.0 
7.15 
7.2 
6.95 
6.8 
6.9 
6.9 
6.9 
7.0 
7.05 
7.65 
9.4 
7.9 
7.8 
7.8 
7.7 
7.7 
7.7 
7.7 
7.9 
7.9 
8.2 
9.2 
9.5 
9.8 
9.5 
8.5 
7.4 
7.1 
6.3 
6.45 
6.2 
6.0 
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ye  meti  urements  of  Rio  Granite  below  Presidio,  7Vu\,  in  KHM — Continued. 


Date. 


Hydrographer. 


i     ugEL       Dta*»»Ke. 


i    .     . 

10 

13 
16 

19 


E.  E.  Winter 

do 

do 

do 

do 

do 

do 

,  2H do _ 

30 do 

ber  2 |  J.  P.  Hague. 

i 
ber  4 do 

ber  7 do 

ber  9 do    

ber  11 do  .    

ber  14 do 

ber  16 do 

ber  18 do 

ber  21. .do     

ber  23. ' do 

ber  25 -do 

ber  27 do . 

tier  30 do 

r2 .       do  .    .    .. 

•5 .do     

•H ' do      .    .. 


-11      . 
•13 
•17  . 
•20 

•  23 

•  26  . 
•29 
•31 
t*r4 
3er  6 
>er  1» 
>er  12 
ler  14 
*»r  17 
*?r20 
>er  23 


do 
do 
do 
do 
do 

do 

do 

do 
do 

do 
do 

do 
do 
do 
do 
do 


Feet. 

6.5 

7.1 

6.2 

6.9 

8. 55 

7.5 


7  »> 


8. 45 
8.0 
8.2 
8.0 

t.    t 

7.7 

7.8 

8.3 

8.0 

7.7 

7.8 

8.7 

8.8 

8.75 

9.2 

9.45 

9.1 

7.9 

7.3 


7.5 


0.7 
0.0 
0.0 
5.8 
5. 05 


5. 5 


5. 5 


5.4 
5.4 
5. 3 


•I.  •*> 


•l.  «* 


5. 0 


Second-feet. 

972 

1,331 

773 

1,196 

3,937 

3, 132 

1,385 

3,925 

2,624 

2,992 

2,245 

1,957 

1,981 

2,013 

3,189 

2,374 

2,210 

2,280 

4,043 

4,237 

3.983 

5, 138 

5, 953 

5, 093 

2, 058 

1,175 

1,393 

1,039 

991 

083 

023 

5*5 

503 

502 

402 

437 

397 

3*5 

373 

335 
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I'iAfUaiy  iwiKitniiHMit*  itf  RntUmiute  Muxr  frigiilin,  Ttae.  .  hi  MW^OOBltMrfl 


liniftht. 


Nuvt>inbf>r  36 
Novctmljer  Ull  . 
DWOBtbn  'i  . 
Dixiember  3 
Dtveiiilmr  h 
Decemlier  13 

Dsatndm  ii 

Decern!**  IS*  . 
Dewiutor  '-'i  . 
December  2fl  . 
December  i'N  . 

December  :tl  . 


Mi-mi  tin  it;/  titit/f  li,-itjlil,ht  /••'!.  "/'  Hiii  'iniit.lt'  Moir  Presidio.  Tejr..  for  BWf. 


Jan.    Feb.   M»r    Apr.   May.  Junn.  July.   Ang.    BapL 


IS... 

■ 


n  .. 

:<>  7. 

v.  s. 

HI  7. 

Ill  ». 

us  ft 

UU  HI 
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voted  monthly  discharge  of  Rio  Grande  below  Presidio,  Tex. ,  for  1903. 


Month. 


er 


pr. 


te  year 


Dischi 
Maximum. 

irge  in  second-feet. 
Minimum,  j      Mean. 

i 

295              357 

Total  in 
acre-feet. 

580 

21,967 

2.560 

400 

1,153 

64.026 

1,050 

315 

489 

30,069 

1,270 

105 

405 

24,109 

1,720 

270 

1,305 

80,251 

5,700 

1,340 

2,530 

150, 526 

7,200 

720 

3,134 

192,714 

8,100 

530 

2,048 

125,911 

8,960 

1,340 

3,203 

190, 572 

8,360 

500 

2,028 

124, 721 

5C0 

320 

391 

23,236 

295 

200 
105 

251 

15,461 

8,960 

1,441 

1,043,563 

RIO  GRANDE  ABOVE  PRE8IDIO,  TEX. 

station  was  established  April  4,  1900,  by  the  International 
•)  Boundary  Commission.  It  is  7  miles  above  Presidio  and 
he  mouth  of  Conehos  River,  one  of  the  principal  tributaries  of 
>  Grande,  and  is  about  200  miles  below  El  Paso.  Its  location 
nough  above  the  mouth  of  Conehos  River  to  Ik*  free  from  the 
of  backwater  from  that  stream. 

ncharge  measurement h  of  Rio  Grande  above  Presidio.  Te.v..  in  190.1. 


Date. 


0. 
3 

1 


Hydrofcraphor. 


Jr8.  P.  Ha^ne 

.       do 


do 
do 
do 
do 
do 

do 

do 
.do 

do 
.do 


(tage 
ht'itfht. 

DiHcharfce. 

Fret. 

Nrctmil-feet . 

1.5 

74 

1.3 

52 

1 .  S5 

134 

1.7 

105 

1.5 

92 

1.0 

M 

.9 

16 

4.0 

711 

2.H5 

347 

3.4 

442 

2.9 

363 

2. 15 

179 

.,.. 
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Discharge  mriutarrmruh  «f  Mo  Qntnde  <ibn<v  rtvwWio,  7V-r„  in  iMti— Conl'J 


llyiln«niii]ier. 


(.ill,-.. 


April  38.. 
April  30  _ 
May8.... 
May*.... 

:M:i  v  8. . . . 

MaylQ... 
May  13... 
MayU... 
May  17... 
May  19... 
May  at . . . 
May  33... 
May3«... 
MayS8... 
June  it  ... 
June  5  .__ 
JnneS  ... 
Jtme  10  . 
June  18  .. 
June  15     . 

June  19  .. 
June  21  . . 
June  33  .. 
June  35  . . 
June  37  .. 
Jnne  39  . . 
Jnlyl.... 
July  8.... 
July  5... 
July  7. ... 
July  9... 
Jnly  U___ 
Jnly  14... 
July  17... 
Jnly  20... 
Jnly  23-.. 
Joly20... 
July  29... 
July  81.  _ 
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tfe  measurement*  of  Rio  Grande  above.  PrrMdm,  Tex.,  in  190.1— CoDt'd: 


Mft 

Hydrognpber. 

Owe 
height. 

Dbichargfl. 

Frtl. 
3.3 

3.3 
2.7 
2.6 
2.5 
2.0 
2.6 
2.3 
2.0 
1.75 
1.7 
1.9 
1.6 
1.8 
1.6 
1.6 
2.0 
2.0 
2.1 
1.7 

•r  1 

„ 

Tli 

.....do  

16 

*  10 

■rl2 

do 

do 

27 
8 

j. 

do _ 

12 

t23 

do  ._ 

32 

do 

14 

'aily  gage  height,  in  feet,  of  Rio  Grande  iitmve  Pretiititi,  Tex.  ,for  1903, 


Mi>    A|ir.  May.Jnne. 
. .  i»    i  in   a <6 


LIS  t  it,  6  oo 
l  in  <■*.  ix'. 
go    IV.    4  xr. 


(i»    Rji    &.« 

3  *h    r.  an  I : 
fl  10    S  30    i 


:«  31 

* 

i  I.. 

1 

i   :. 

i 

'*. 

1 
1 

1  HI 

1 

rt.^i 

1 

asii 

t 

t  ■■>> 

; 

XHI 

i 

am 

:.« 

1 

S«B 

1 

tm 

1 

K60 

1 
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Meau  daily  gage,  height,  in  fret,  of  Rio  Grande,  etc. — Continued. 


Day. 

*.. 

M»]r 

,„ 

Jnlj.Ung.  8. 

ai 

1.4» 
140 
140 

:li 
■:,> 
ft» 

Vl 

1  85 
I.  TO 
1  TO 
1.00 

a.  so 
a.» 
«.» 
j.  as 

s.ao 

B.8) 
S.00 
4.16 
i.OS 

C3S 
J.  00 

S.00 

a.  oo 
a.  oo 
a.  oo 
a.  oo 
a.  as 
MB 
5.  IB 

s.a> 

5-80 
B.40 
8.40 

6.00 

0.05 
8.U 
6.00 

fl.TO 
4» 
6.TO 
S.7D 
7.  US 
T.50 
T.JO 

5.70 
4.00 

4.(0 
4.40 
4.40 
■Vat 

a  oo 

S.4B 

3.48 

s.  as 

3.M 

I40; 

_ 

sai '  u 

a 

glf    " 

a 

"III '  -1 

_ 

., ,,,    ., 

,r 

.  „  1 . 

tf 

m 

■'  II) '  - 

i  *o 

Note.— There  waa  no  flow  on  dates  where  blank*  occur. 
Estimated  monthly  discharge  of  Rio  Orattde  above  Presidio'  Tex.,  for 


Month. 

Ma 

Dlnsba 

imuiu. 

r«e1 

second-feet. 

Mtn 

man,.!      Me*, 

" 

0 
0 

0  i               0 
0  I               0 

February  . . 

May 

.Tnly 

An^nat  

September  .  . 
October  . 
November. .. 
December 

The  ye, 


LMi'.'ll 
8,000  ■ 


Kid    liKAKUK    NKAR    FORT    11  AKt'OCK,  TKX. 

This  station  was  established  by  the  International  (Water)  Hoi 
Commission  March  -7,  WOO,  It.  is  11  miles  southeast  of  For 
cock,  on  the  Southern  Pacific  Railway,  in  Kl  Paso  Valley, 
about  55  miles  below  El  Paso.  It  was  washed  out  by  the  sliif 
Hit'  river  channel  and  abandoned  July  I,  lSH'KI.  The  following 
urements  were  taken  by  K.  K.  Winter  during  the  first  six  mo 
I  WW. 


hott] 
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Discharge  measurement*  of  Rio  Grande  near  Fort  Hancock,  Tea*.,  in  /f*W. 


Date. 


March  14. 

March  23. 

March  26. 

March30. 

April  2... 

April  9... 

April  13.. 

April  16.. 

April  18.. 

April  21.. 

April  25.. 

April  28.. 

April  30. . 

May2... 

May5..._ 

May8.... 

May  11 

May  16. . . 
May  19... 
May  21... 
May  23... 
May  26.  . 
May  29... 
Ji»e2... 
June  5 . . . 
June  8 . . . . 
June  11 ... 
June  13  . . . 
June  16  ... 
June  18  . . . 
June  20 . 
June  23  . . . 
June  25 .  _ . 
June  27 
June  30.. 


Hydrographer. 


E.  E.  Winter 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do  _..:.. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

..      do 

do    

do 

....  do  

.   ...do    

do 

do  

...    do 


Gage 
leight. 


heig 


Discharge. 


Feet. 

Secvnd-feet. 

5.3 

362 

4.6 

174 

4.2 

170 

3.2 

68 

2.2 

2 

7.75 

1,094 

5.6 

399 

6.3  . 

768 

6.3 

789 

5.2 

292 

5. 45 

409 

5.4 

360 

6.35 

680 

7.8 

1,363 

8.0 

1,720 

8.0 

1,687 

8.05 

1,788 

7.9 

1,967 

7.9 

1,985 

8.2 

2, 372 

8.3 

2,699 

8. 65 

2,985 

8.8 

3, 510 

7.6 

1,646 

7.6 

1,669 

7.9 

1,856 

8.25 

2,430 

8.6 

4,088 

9.4 

4,479 

9.7 

5, 185 

10.1 

6,092 

12.5 

10,285 

13.1 

11,188 

13.2 

It, 147 

12.7 

11,849 

378 
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Mean  daily  gage  lieight,  in  feet,  of  Rio  Grande  near  Fort  Hancock,  Tex.,  for  VM). 


Day. 


1 
t 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Mar. 

(«) 
<•») 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 

(«) 
6.50 

5.40 

4.50 

4.30 


Apr. 

2.50 

(«) 

(«) 

(«) 

2.75 

3.25 

3.85 

7.00 

7.70 

6.75 

6.55 

6.15 

5.70 

5.85 

6.10 

6.40 


May. 

June. 

7.70 

1 
7.60 

7.85 

7.60 

7.A0 

7.50 

7»5 

7.50 

8.00 

7.60 

7.90 

7.75 

8.05 

7.95  , 

8.00 

8.00  j 

8.10 

8.05  | 

8.05 

8.15  ! 

8.10 

8.20  | 

8.00 

8.25 

7.90 

8.45 

7.90 

9.00 

7.90 

9.25 

7.90 

9.45 

Day. 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 


Apr.      May.     Jane. 


4.10 
4.00 
4.70 
5.10 
5.00 
4.75 
4.55 
4.40 
4.45 
4.10 
3.75 
3.55 
3.35 
3.10 
2.85 


6.30 
6.40 
5.75 
5.55 
5.30 
5.20 
5.30 
5.45 
5.50 
5.15 
4.75 
5.40 
5.25 
6.50 


7.90 

7.90 

8.05 

8.10 

8.20 

8.30 

8.30 

8.40 

8.55 

8.70 

8.80 

8.90  | 

8.75  ! 

8.50 

7.70 


9.55 
9  70 
9.  IS 
10.  H) 
10. 25 
10.  ft 
12.40 
12.* 
13.15 
13.30 
13. » 
13.(6 
12.  ft 
12.65 


«  No  flow. 


Estimated  monthly  discharge  of  Rio  Grande  near  Fort  Hancock,  7V.r.,  tn  1903. 


Month. 

j           Discha 

i 

1 "~ 

,  Maximum. 

rge  in  secon< 
Minimum. 

0 

i-feet. 
Mean. 

Total  in 
acre-feet. 

January 

0 

0 

0 

February 

0 

0 

0 

0 

March  .    ... 

840 

0 

133 

8, 152 

April     .        . 

1.080 

0 

43ft 

35.  m 

May       . .  .    . 

3.760 

1,180 

2,182 

134, 142 

June   . 

....    ...        11,770 

1 ,  500 

5,  459 

324, 833 

KIO    (JRANDK    NEAR   EL    1'ASO,  TEX. 

Tliis  st-a-t  ion  was  located  at  the  pumping  house  of  the  smelter  com- 
pany, -)  miles  north  of  El  Paso,  Tex.     The  bed  of  the  stream  here  is 
composed  of  mud,  constantly  shifting"  and  changing.     May  1,  1897, 
the  station  was  placed  under  the  charge  of  W.  \V.  Follett,  consulting 
engineer.  International  (Water)  Boundary  Commission,  and  by  him 
removed   1   mile  fart  her  up  the  river,  to  Courchesne\s  limekiln.     The 
river  heights  were  measured  at   the  masonry  pump  foundation  pier, 
150  feet  above  the  kiln.     The  top  of  the  downstream  chisel  draft  on 
this  pier  was  assumed  to  be  at  a  gage  height  of  15  feet,  and  the  dis- 
tance of  the  surface  of  the  water  below  it  was  measured  with  a  care- 
fully graduated  rod.     This  pier  was  torn  down  in  October,  1002,  and  an 
inclined  wooden  gage  established  some  00  feet  upstream.     This  is  a  2 
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eh  timber  bolted  to  1^-inch  steel  bars  set  with  cement  in  holefe 
in  solid  rock.  The  graduations  are  notches  cut  in  the  scant- 
The  bench  mark  is  a  £-inch  iron  bolt  set  in  solid  rock  at  the 
-  the  gage.  Its  elevation  is  13  feet  above  the  zero  of  the  gage. 
ft  bank  of  the  river  is  formed  by  the  loose  rock  fill  of  the 
on,  Topeka  and  Santa  Fe  Railroad  embankment,  and  will  not 
<v.  The  right  bank,  however,  is  not  so  good,  being  made 
and  subject  to  overflow.  The  bottom  of  the  river  here  has 
oved  unstable,  scouring  on  a  rise  and  filling  on  a  falling  river, 
robably  the  best  site  for  a  station  in  the  vicinity  of  El  Paso, 
>r,as  the  entire  river  bed  is  constantly  shifting  for  many  miles 
and  below.  On  account  of  this  shifting  character  of  the 
,  the  only  accurate  method  of  estimating  the  daily  discharges 
iking  a  large  number  of  measurements. 


tixeharge  measurements  of  Rio  Grande  near  El  Paso,  Tex.,  in  190S. 


Date. 

Hydrographer. 

Gage 
height. 

Discharge. 

6 

I.  H.  Huggett 

Feet. 
5.0 
'4.6 
5.2 
5.0 
5. 25 
5.0 
5.7 
5.4 
5.2 
5.3 
5.9 
5.8 
5.4 
8.7 
7.6 
6.9 
7.8 
7.3 
7.0 
6.2 
5.8  • 
5.5 
6.4 
7.8 

Second-feet. 
26 

8 

do 

3 

16 

do 

33 

19 

do 

24 

27 

do 

39 

y  9 

do  ...  

25 

y  23 

E.  E.  Winter 

do 

106 

y  25 

69 

y  27 

do 

26 

do 

46 

do 

139 

do 

110 

do 

57 

1 

do  ... 

1,363 

3 

...     do 

65t 

<__._._ ..... 

do 

423 

9 

do 

747 

t.  

....   do 

554 

4 

....  do 

375 

i 

do 

203 

9 

do 

156 

1 

.        _do 

110 

do 

267 

do 

786 

i 


Dfeofe 


STREAM   MEASUREMENTS   IN 
wmuremnU  «f  Ru>  Grande  near  El  l*am,  Tex.,  i, 




HyliMtcKplwr- 

heilfit. 

D- 

■ 

9.8 
8.15 
7.8 
8.4 
8.8 
7.45 
7.B 
7.95 
7.8 
8.95 

LSI 

10.0 
10.2 
10.3 
10.40 
10.75 
10. 9 
12.0 
13.4 
tl.9 
11.7 
10. 5 
!U 
9.1 
0.0 
9.4 
10.4 
11.75 
13.3 
13.5 
14.05 
13.7 
13.85 
13.2 
12.75 
11.4 
10.3 
9.2 
8.1 

»— 

April  10 

April  17.. _   

April  80  ..   ._ 

do 

do 

do _ 

April  34 

April  •»__ 

do 

June* 

do 

Jnlvl* 

do 

6.9    ! 
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•e  meoMUrementii  of  Rio  Orande  near  El  Pano,  Tea:.,  in  1903. — Continued. 


Data. 

Hydrographer. 

Que 
height 

Dtochargs. 

net. 
6.4 
6.8 
6.0 
5.85 
6.45 
6.8 
5.4 
5.1 
4.6 
4.7 
4.4 
4.4 
8.8 
4.4 
4.7 
4.6 
3.6 
3.4 
3.4 
3.4 
8.9 
4.0 
4.05 
4.1 
4.1 
4.1 

Second-/** 

B.  E.  Winter 

217 

10 

do _ 

18 

do 

::::  a  :::::::::::::::::::::: 

!  daily  gage  height,  tn  feet,  of  Ru>  Oninilr  near  El  Fimo,  Tr.i:,  for  lltOS. 


M 
B 

a 

{ 

sr    Apr.    M»y.   June.    Jul) 
an    11.111      9.«l      0.15.  11. MB 

lit    B.V.     HI.  Ill      11.111  ,  10..15 
flll     H.WI,  ]0.(1I      9.111     III ,m 

■x,   ft.  io'  urns     n.45     r  :» 
H5  ii.oi   ui.91    ii.Tii    lean 

ai   n.iii    m.ao    ii. an  i  "„w 
as  i  h.ih    ni.no    ii.«i     j.m 

A 

4 

4 

1 

Hi-. 

.'■1 
ai 

RU 

SI 

tt?pt. 
a.  bo 

a.w 
a,«i 

&*> 
A.  so 
8.50 
».5U 

Oot. 

4..50 

4.ffl 

«.K0 
M.MI 

a.  7" 
a.  til 

S.W 

3  :-i 

8.» 

Hot, 

:t.4ii 

a.  41) 

3.40 

3.40 

:i  in 
fl,tf 
8.4* 

Dec. 

H.4H 

Mfl 
a.  Til 

K.MI 

:i  (it 

S82                   STKEAM    MEASUREMENT*    IN    1WK(,    l'ART    III.              1" 

Mrim  iluilg  j/U(/i'  ht'iijhl,  in  fcrt,  ■•!  Hi"  llmii'li .  i  lr,— Cunlintunl. 

Pi*. 

Jut. 

F»b. 

■  :,  , 

Apr. 

«kg 

1S» 

July     An*.  S.>ii'     DM 
T.I.I     4  IB  '  RSfl    a W 

Bar's 

», 

.-. 

.... 

" 

'.Z 

«.hi 

«.« 

n  a 

IX.  ■ 

is.  ;n 
mm 

o.ui    :t?s  ,  .'(.-.ii    |  ■ 
I,  in   3.  art    :<,-.,    L* 
|  M    ii.ni    I.M    1  M 

)«i 

in 

.« 

* :e    ii  B 

.  ii 
.  i-, 

T.ia 
r.*a 

H.tl     IL78 
M"    18.  «i 

mm 

M 

LSI    ;*.'■> 

3.5(1    S.«i    B.4B 

1«                                   '•"!    :.  nt 

T.X1 

I  M    is.  i;, 

ii  -ii 

1,40    KM 

It.*)    a.tn    in 

*>                                       6  U)|S.OJ 

7.  SB 

7.3ft    wai 

18.  M 

ii  in    :i.m 

:t..vi    :i.m    1« 

t> 

a.  hi 

t.si 

;  .;s    iv  >r. 

11  .Hi 

,-..«■.    MD 

Rail    a .«)  '*.»■ 

... 

a.  si 

(.00    11.  ■ 

lit  HI 

.-..-i     ii. 

:i  '-I    -■■..  ■ 

» 

* 

,.  „ 

■ 

.-.  m 

ft.  aft 

ft.  31 

g,D    T.ir.    li.ai 

R,»i    T  Ml     HP  4.'. 

IS.JII 

is.  an 

a.  ib 

a.  «j 

,'i   Rj      Mil 

* 

■.._..                                 *  TTI 

ft.  Ml     LIB       H.W 

IS.7II 

I.R 

R.IM 

tea 

|  MI      |  «' 

M                                                       4  Mil 



MB     L10 

ft.  OS 

H«) 

"1- 

•Safe* 

F.xtnu'th.l  mOHthfy  dttehOTf  •>/  Hi"  <!r<iuik  I 

Pami.  torn*,  for  P0j 

Dlwhi 

IIMllil-fnul 

35 

Mm, 

xr,- 

January _  _ . 

0 

10  ' 

February 105 

0 

28 

March _ _  _  _ .         1 ,  3fi0 

40 

368  |        3 

April _ 1       2,050 

200 

8S1  |        4 

May _ '       5,340 

2,100 

3,312 

20 

■Tnne -  -  - _ IN, 0T0 

1,700 

9,863 

58 

.Inly __    __!       10.930 

215 

2,573 

15 

AiiKttMt  -   -    -  ■  -    -  - i            280 

10 

70 

Septemlier    _ .  _ |           14"> 

5 

17 

Oetolier .  _  _ !           320 

5 

33 

November   _ 5 

5 

5 

December _ 1               Tfl 

5 

40 

1,03 

The  year . . 

'       It 

1 

.070 

0 

1,420 

BIO  GRANDE  NEAR  SAN  MARCIAL,  N.  MEX. 

This  citation  is  located  about  one-half  mile  south  of  San  Mai 
N.  Mex.,  at  the  bridge  of  the  Atchison,  Topeka  and  Santa  Fe  Baili 
The  original  gage  was  established  by  Arthur  1*.  Davis  on  Janoar 
1895,     The  observer  was  Bert  Halseth,  San  Mareial,  N.  Max.,  « 
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is  about  one-half  mile  distant.  The  gage  was  of  hard  pine 
,  J*  by  5  inches  by  25  feet,  anchored  and  bolted  to  the  east  end 
tecond  pier  from  the  south.  It  was  inclined  and  painted  white, 
stance  between  the  footmarks  was  1.6  feet.  The  13- foot  mark 
vel  with  the  extension  of  the  pier,  to  which  the  gage  was 
ed.  The  15-foot  mark  was  level  with  the  top  of  the  capstone 
ch  the  bridge  truss  rests.  Measurements  were  made  from  the 
•ridge.  On  August  8,  1889,  a  station  was  established  near  San 
1,  and  a  measurement  was  made  which  gave  a  discharge  of  1!) 
-feet.  Soon  after  this  date,  however,  the  river  gage  was 
red  and  the  locality  was  abandoned  until  1895. 
$96  the  inclined  gage  was  carried  away  and  a  wire  gage  was  put 
place.  The  wire  gage  was  attached  to  the  guard  rail  of  the 
in  the  south  span  on  the  lower  side.  Bench  mark  No.  1  is  the 
the  capstone  on  which  the  bridge  truss  rests,  and  is  at  an  ele- 
of  15  feet  above  gage  datum ;  bench  mark  No.  2  is  the  top  of 
ension  of  the  pier  to  which  the  old  vortical  gage  was  fastened, 
at  an  elevation  of  13  feet  above  gage  datum.  The  wire  gage 
en  abandoned  and  the  gage  heights  are  now  measured  with  a 
ted  rod  from  the  deck  of  the  bridge,  but  using  the  old  gage 
The  channel  is  sandy  and  shifting.  A  number  of  bridge 
nterfere  with  the  current  to  a  certain  extent,  but  not  with 
served  gage  heights.  They  sometimes  affect  the  discharge 
•ements. 

»  January  1,  1901,  this  station  has  been  maintained  under  the 
of  the  International  (Water)  Boundary  Commission. 

Xscharge  measurement*  of  Rio  Grande  near  San  Marcial,  N.  Me.r. 


Date. 


3.. 
6.. 
•  10. 
13. 
16 
20. 
23 
26. 
30. 

y*- 
y6. 

yo. 

jrl2 
(r  15 


Hydrography. 


J.R.Nisbet 

do 

do 

do 

do..      . 

do    .... 

do 

do 

....  do 
. . .     do  .  . . . 
.-.     do 
...      do. 

..     do 
do 


Gaffe 
height. 

Dint'harffo. 

Fwt. 

Svrond-feet . 

5.9 

79 

5.  6 

57 

G.9 

258 

fl.  85 

349 

(5.6 

310 

6.8 

351 

0.7 

305 

6.6 

254 

7.0 

410 

6.9 

343 

7.0 

428 

6.9 

368 

7.1 

384 

7.2 

«Qft 

884 
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Discharge  measurements  of  Rio  Grande  near  San  Marcial,  N,  Mex. — Conti 


Date. 


February  18. 
February  82. 
February  86. 

March  8 

March  6 

March  8 

March  10.... 
March  14.... 
March  17.... 
March  19.... 
March  84.... 
March  88.... 

April8 

April  6 

April  11 

April  15 

April  18..... 
April  88.... 

April  87 

April  80 

May  4 

May6_. 

May  10 

May  18 

May  15 

May  18 

May  20 

May  23 

May  26...., 

May  29 

May  31 

June  3 . 

June  6 

June  10 

June  12 

June  16 

June  20 

June  24 

June  28 

June  80 

July$m 


Hydrugrmpher. 


J.  R.  Nisbet. 

do 

do 

do 

do 

do 

do 

do...... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do  .... 

do 

...  .do  

do 

do 

do 

do 


Gkwe 

height. 


Feet. 
7.8 
7.8 

7.4 
7.15 
7.8 
8.95 

7.8 

7.5 

7.7 

7.95 

7.8 

7.7 

7.8 

8.75 

8.5 

8.1 

8.8 

8.0 

8.8 

9.35 

9.7 

9.8 

10.25 

10.5 

10.4 

10.8 

10.7 

9.8 

8.7 

8.9 

8.8 

9.0 

9.9 

11.0 

12.4 

12. 35 

12. 5 

12.5 

10.5 

10.4 

9.8 


Disc 


Seem 
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rge  measurement*  of  Rio  Grande  near  San  Marcial,  N.  Mex.— Continued. 


Date. 

Hydrographer . 

t 
i 

Oage 
height. 

Fret. 
9.3 
8.7 
8.3 
8.1 
7.9 
8.3 
8.0 
7.8 
7.7 
7.5 
7.1 
6.5 
6.9 
6.6 
7.0 
7.95 
6.9 
6.6 
6.7 
6.5 
6.6 
6.8 
8.15 
6.6 
6.7 
6.6 
6.7 
6.8 
7.0 
7.2 
7.3 
7.5 

i  .  4 

7.9 
7.9 
7.9 
7.9 
8.0 
7.9 
8.1 

Discharge. 

J.  R.  Niabet 

do ] 

Second-feet. 
2,591 

1,919 

i 

do '.! 

1,472 

i  ._      . . .....__ 

do 

1,017 

I                         

do 

873 

• 

do 

555 

i.      .    _.... 

do 

888 

1 

do 

825 

do 

245 

t3 

do 

75 

t7    

do 

22 

til    

do 

16 

1 15 

do 

18 

fc  18 

do 

9 

b22 

do 

81 

t26 

do 

151 

b29 

do 

15 

t31 

do 

7 

iber  10 

do 

26 

iber  14 

do 

9 

iber  17 

do 

10 

iber24 

iber  26 

...  .do 

do    

33 

284 

iber  30 

.  ...do      

19 

ir4 _ 

do 

19 

t8 

iberll 

iber  14 

iber  17 

j do    

do 

do 

do 

13 

28 

100 

73 

iber  20 

iber  23 

iber  27 

do 

do 

! do 

72 
149 
229 

iber  30 

ber  4 

ber  9 

...     do 

' do 

'....  do 

275 

!              333 

i 

i              308 

ber  15 

'...       do        .                      

301 

ber  19 

'..       do 

1                                                       W   A 

302 

ber  23 

ber 26  _ 

"...      do 

. .        do 

317 
310 

ber  31 

do                

319 

21R  99—04 2d 
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[NO.! 


Mean  daily  (/age  height,  in  feet,  of  Rio  Grande  near  San  Mareial%  X.  Me.r.%for  IMS.  j 

Feb.  Mar. 


Day. 


1. 
2. 
3. 
4. 
5. 
0. 
> . 
8. 

u. 

10 

n. 

12. 

13. 

14. 

15 

10. 

17. 

is. 

19. 

20. 

21. 

22. 

23. 

::4. 


..i  - 
2S_ 
29 

3o_ 

31 


i  Jan. 

I  _     . 

I  6.25 
i  6.20 

5.  85 
1  5.00 

5.85 
.'  5.85 
.'  5.85 
1  fl.90 
.'  6.75 
.'  6.80 
.  0.*5 
.'  6.60 
.  6. 70 
.  6.00 
.  6.55 
.  6.65 
.  6.  (JO 
.'  6.  CO 
. '  6. 70 
.[  6.80 
.  6.70 
.'  6.90 
.j  6.70 
.  6.70 
.  |  6. 75 
.  6.  HO 
.  6.  HO 
.  7.05 
.  7.05 
.  7.15 
.    7.15 


7.0!)  i  7.30 
6.80  i  7.35 
6.90  ■  7.20 


6.  HO 
6.85 
6.95 
7.10 
6.  HO 
6. 85 
6.95 
6.95 
7.10 
7.00 
7.15 
7.20 
7.05 
6.95 
7.25 
7.20 


7.25 


7.30 
7.30 

7.:*) 

7. 30 
7.20 
7.H5 
7.40 
7.40 


7.20 
7.15 
7.20 
7.05 
H.80 
8.50 
7.80 


Apr.    May 


I  < 


7.90  i 
7.80  I 
H.00 
9.45  | 
9.90 
8.C5  , 
8.  .35  i 
8.00  | 
8.00  ' 
95  I 


7.40  i  8.25 
7.45  !  8.50 
7.30  '  8.35 
7.50  '  8.50 
8.10 
7.95 
8.10 
8.30 
8.15 
8.45 
8.50 
8.20 

8.  (ft 
8.20 
8.30 
8.70 
S.  85 

9.  :?5 

9.:*) 

9.  % 


7.90 
7.90 
i .  i  i> 
«.  in 
7.90 
7.65 
7.70 
7.60 
7.50 
7.35 

7.:xi 

7.40 
7.45 


75 


7.»i 

8.00 


9.35 

9.35 

9.35 

9.55 

9.70 

9.80 

9.70 

9.70 

9.&5 

10. 15 

10.30 

10. 30 

10. 45 

10.55 

10.45 

10. 45 

10.45 

10.80 

10. 70 

10.70 

10.30 

10.00 

9.85 

9.15 

8.f5 

8.70 

8.70 

8.80 

8.  8*) 

8.80 

H.XO 


June.    July,  j  Aug.  Sept.  Oct.  ■  Nov.   Dec. 


8.85 

8.90 

9.00 

9.40 

9.65 

9.85 

9.95 

10.30 

10.95 

10.80 

10. 75 

12.25 

11.95 

11.70 

11.70 

12.30 

12.45 

12.60 

11.95 

12. 45 

12.40 

12.:*) 

12.20 

12. 40 

11.00 

11.05 

10.70 

10.55 

10.35 

10.30 


10.00  i  7.70  I    (") 


9.90  J 

9. 70  , 

9.55  i 

9.35  i 

9.25  I 

8.90 

8.75 

8.50 

8.30 

8.20 

8.30 

8.25 

8.25 

8.25 

8.10 

8.00 

7.90 

7.90 

8.00 

8.40 

8.40 

8.10 

8. 05 

8.00 

7.90 

7.90 

7. 85 

7.05 

7.70 

7 .  75 


7.55 
7.55 
7.50 
7.40 
7.20 
7.20 
7.15 
6.85 
6.65 
6.50 
6.80 
0.70 
6.70 
7.05 
6.60 
6.75 
6.60 
6.70 
7.63 


(«)    ! 
(«> 
(«)    i 
<«) 
(«•> 

'(«> 
6. 45 

6.70 
6.85 
6.05 
6.60  i 
6.55 
6.50  I 
6.40  ; 
6.00 
6.50 

(<0    ' 


7.15  i    («) 
7.00      («) 


7.00 

7.;t» 

7.10 
7.00 

7. 90 
7. 15 
0. 95 
0. 85 
6.00 


7.00 
6.56 

8.45 
7.10 
0. 75 
6.00 
6.60 


7.50 

7.45 

6.90 

6.70 

6.60 

6.60 

6.60 

0.60 

6.50 

6.50 

(«) 

(«) 

(«) 
(a) 

(a) 

(«) 
(«) 

(«n 

(«) 
<"> 
(«) 
(«) 
<«') 
en 
e»> 
en 
en 
en 
en 
(«» 


<<n 
(«) 

!  <«> 
I  («> 
I  («> 

i  0.60 
|  0.60 
j  6.60 
6.60 
6.60 
6.70 
6.70 
6.80 
6.80  ! 
6.90 
i  6.90, 
I  7.00 
i  7.10- 
|  7.10  ' 
I  7.20 
!  7.20 
!  7.30' 
I  7.30, 
l  7.40 
i  7.40 
,  7.50 
.  7.51) 
7.09 
7.00 
,  7.70 


7.0 
7.9 
7.* 
7.0 
7.0 
7.» 

7.0 

7.0 
7.0 

7.0- 

8.0 

7.0 

7.0 

8.0 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

8.0 

8.0 

7.0 

7.0 

7.0 

Mf> 

7.* 

7»> 

Kit) 


"  No  flow. 

Est  limited  mouth!//  discharge  of  Rio  (j  ramie  near  San  Marviah  -V.  Me.v.,  for  /.'"'•'• 


[Drainage  area,  28.0'»7  square  miles,  j 


Month. 


.Ian nary.. . 

February 

March 

April 

May 

June 

Julv 

August  . 

September 

Oct  »ber 

November 

December 


Discharge  in  second -feet. 


Maximum.     Minimum.        Moan. 


Tlw  vrnr 


475 

5N0 

2.410 

5.  500 

s.  950 
l.s.sso 

:i.(>oo 
245 
tfOO 

I.) 

275 

335 


280 

320 

080 
2,  720 

2.80o 

210 
•  ) 
0 
0 
0 

200 

0 


280 

395 
701 

1.(581 

5.178 

1    .  100 

1 . 200 

50 

24 

9 

93 

307 


Total  in 
acre  feet. 

17.1U7 

21.027 

40. 700 

100.007 

:J1S.:.M»7 

000.  470 

77.841 

3.0IU 

l .  138 

545 

5.  534 

ls.ss:* 


Run-off. 
Second-feet  tv„.»k  in 


\,7iVi   \,^Vi  VHW 


o.oio 

.014 
.  027 
.  000 
.184 
.  895 
.  045 
.  002 
.001 
.  0003 
.  003 
.011 

.0627 


0.012 
.015 
.031 

.  or.T 

.212 
.441 
.  052 
.  002 
.001 
.  0003 
.  003 
.013 

.  8493 
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RIO   GRANDE   NEAR  RIO   GRANDE,  OR  BUCKMAN,  N.  MEX. 

Three  miles  below  Embudo  the  river  emerges  into  Espanola  Valley, 
Lrough  which  it  continnes  for  a  few  miles  and  then  enters  White 
ock  Canyon,  flowing  through  that  canyon  for  30  miles.  At  the 
wer  end  of  this  canyon  the  river  emerges  into  Albuquerque  Valley, 
id  so  continues  down  to  about  Socorro.  This  valley  averages  from 
to  3  miles  in  width,  and  has  been  irrigated  for  a  great  many  years 
y  the  Mexican  settlers.  Their  primitive  methods  of  irrigation  are 
ary  wasteful  of  the  waters,  so  that  the  duty  of  water  in  this  section, 
txmt  17  acres  per  second-foot,  is  not  as  high  as  it  might  be.  During 
le  last  few  years,  however,  a  number  of  important  and  modern  irri- 
ation  systems  have  been  planned  and  built  in  the  vicinity  of  Albu- 
uerque.  The  gaging  station,  established  February  3, 1895,  is  located 
bout  one-fourth  of  a  mile  above  Water  Tank,  a  station  on  the  Denver 
nd  Rio  Grande  Railroad  below  Espanola.  It  was  established  by 
jlhur  P.  Davis  and  P.  E.  Harroun  on  February  1,  181)5. 

The  inclined  portion  of  the  gage  reads  from  1  to  10  feet.  The  ver- 
ical  portion  reads  from  10  to  1G  feet.  The  vertical  section  is  fastened 
)  a  large  bowlder.  The  gage  is  read  twice  each  day  by  A.  L.  Marti- 
ez,  section  foreman.  Discharge  measurements  are  made  by  means 
f  a  cable,  car,  and  tagged  wire,  which  are  located  about  15  feet 
liove  the  gage  and  about  200  feet  above  the  Denver  and  Rio  Grande 
tailroad  bridge.  The  initial  point  for  soundings  is  at  the  end  of  the 
able  on  the  left  bank,  where  it  is  fastened  to  two  small  trees.  The 
hannel  is  straight  for  150  feet  above  and  for  300  feet  below  the  sta- 
ion.  The  current  is  swift  and  there  is  but  one  channel  at  high  and 
iw  water.  The  right  bank  is  low  and  wooded.  The  left  bank  is 
igh,  rocky,  and  wooded.  Neither  bank  is  subject  to  overflow.  The 
able  has  a  span  of  220  feet.  The  bed  of  the  stream  is  sandy  and  free 
rom  vegetation,  with  a  few  bowlders  near  the  left  bank.  The  bench 
nark  is  the  top  of  the  bowlder  to  which  the  vertical  gage  is  fastened, 
ts  elevation  is  17.82  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Rio  Grande  near  Rio  Grande,  A\  J/w.,  in  IfttiJ. 


Date. 


Hydro^rapher. 


Jannary2.._ O.  B.  Powell 

January  5 do 

January  8 do 

January  12 ^ .       do  . . . 

January  15 do 

January  19 do  

January  22 do    

January  27 do 


Gage 

Jieitfht . 

Diwhargo. 

Feel. 

S*>conil-fci't. 

4.7 

337 

4.8 

;W2 

4.8 

835 

4.8 

34(5 

4.8 

3(58 

4.8 

371 

4.8 

361 

5.0 

480 
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[NO.  * 


Discharge  measurements  of  Rio  Grande,  etc. — Continued. 


Date. 


January  31 

February  3 

February  6 

February  10 

February  14 .... 

February  17 

February  24 

February  27 do 

March  3 do 

March  6 do 

March  10 -do 

March  12 L_.  .do 


Hydrographer. 


O.  B.  Powell 

do 

do 

do 

do 

do 

do 


March  14 do 

March  17 do 

March  20 do 

March  23 do 

March  25 .do 

March  27 do 

March  30 j do 

April  2 do 

April  4 .do 

April  6. .do 

Ai)ril  8 ..  _ do 

April  10 .do 

April  13 do 

April  15 do 

April  18 do 

April  21 do 

April  23 do 

April  25 do 

April  27 do 

April  29 ". ..do 

May  1 do 

May  4   .do 

May  8 _ do 

May  13. do 

Mar  16 ....do 

May  19 .do 

May  21 ...     do 

May  2:) do 


tSSEL    Di8Cbar* 


Feet. 

Se&tnd-fe* 

4.9 

3< 

5.0 

4J 

4.8 

£ 

5.0 

4i 

5.1 

U 

4.9 

3£ 

5.4 

62 

5.2 

4fl 

5.0 

3* 

7.9 

2,62 

5.9 

92 

7.4 

1,92 

7.3 

1,77 

6.3 

1,09 

5.9 

84 

6.0 

85 

6.3 

9* 

6.4 

1,22 

6.4 

1  2ii 

11.4 

9.2; 

7.0 

1.7S 

6.5 

1.3f 

6.7 

1,5* 

7.4 

2. 2< 

7.1 

1,9; 

6.9 

1.7* 

7.5 

7.0 

1  "^ 
1.  <  * 

7.9 

8.9 

O,    i    ' 

9.1 

4.4.? 

9.1 

4.6: 

8.9 

4,3* 

9.6 

5.6: 

10.3 

0,  *"■ 

11.0 

8,5: 

11.2 

8.6£ 

10.8 

6.fc 

9.6 

5.  tf 

8.8 

4,5.^ 
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Diaeharg  •  measurement*  of  Rio  Orange,  etc.—  Continued, 


Date. 

Hydrograpuer. 

M»T38 

*7* 

do 

do...    _ 

do 

Mtel2.. 
June  1A  . , 

low  18  . . 


..ilo 


My! _ 

July8 

My  9 _ 

Myll _ 

My  14 

My  W --■ 

My  M _ -- 

My  as 

My  28 ---. 

My  31.... 

input  22      P.  Cogswell  . 

September  18 do 

October  U do 

November  12 do  .. .    . . 


«g£     iDfaci-nre. 


4,3(11 
4,  Mil 

4,874 
6.46B 
7,107 
7.7H9 

1 1 ,  72.1 
9,044 

13,871 

1,1,492 
1.1. 12(1 
IB.  8011 

is, ana 

11, 4M 


Xrandnily  gagr  height,  in  feet,  nfRiit  Grnntle  near  Hht  Urinate,  N.  Mr.r,,f»r  It". 


Feb   M 

Apr. 

BUy.'jnne.  July 

Ante. 

Bept. 

ti%    6 

flo 

7S6 

h.bo     ».:*>'  B.an 

4.4S 

:i  «:, 

4.011     4 

ISA     I 

■■ 

]1   (S 

V.  1ft  |    9.60,  1 

m 

4S5 

a.ao 

4.16     4 

uf, 

to 

GO      9. »     > 

VI 

8.  SO 

1 

;■•    ■ 

m 

7  00 

1 

ai !  lii.ao   i 

Kft 

4.1ft 

HAS 

a.fln   4 

1 

Tit    : 

n 

6.70 

9 

66    ln.ss    7 

4.'. 

i  ■..', 

a.so 

a.«r.    4 

< 

:.    - 

TO 

1  I>1 

K 

80  '   lll.ftS      7 

10 

4.00 

4.40 

4.«0    < 

1 

it,    : 

.-. 

6  4ft 

H 

35     10.85     1 

1.1ft 

4.4S 

4<*     4 

( 

xn    i 

I-. 

6  HI 

II 

411     11.30    1 

to 

4.  as 

A.m 

4.011    4 

■ 

...    • 

I.-. 

OKI 

1' 

7ft     12.  SB     6 

4ft 

4.  OB 

4.«l 

go  4 
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Mean  <kiily  ffiuje  height,  in  feet,  of  Rio  Gran/ie,  etc. — Continued. 


.    Feb.   Mmr.    Apr.  !  May.    Jur 


ft.lfi  a.sn  -.» 

4.H0    *.(«  Ktt  7-30 

s.«i  T.on  l.m ' 

4.M  t«i  ;<n 

*.«  7  III  It* 

1.DU    S.M  «.»  R>rt. 


ft  It     ft  W.      8.  irt 


ft  4ft    A  (K      k  :« 
ft  ffi    K.tn  I 

r. :»    ii  ii 


Jnly.  Aug.  Sept. '  Ort.    J 
I. 15     8.H    ■ 


in. «i    i£.«o ;  fiie    «.ie    4 

.in   lam  !  8.m  :  4.IO   4. 

e.nn.n   4.a>   4. 


I*.SS     0.15     4.411  4.0 

1SIU    ■.TO1  4.1ft  |  8.(6    4.C 
LJ.fiO    6.80  '  4.10    a.«S    LI 


11.10 

5.30 

ttt 

4«t 

4.00 

4.K 

in.  MS 

:...-, 

4.30 

4.  no 

4.W 

4.45 

*,« 

t  IS 

K.9A 

1    HI 

11.7) 

a.  on 

4.") 

a.so 

4.UB 

4.  BO 

ii  in 

a. « 

:{  US 

4.ffl> 

4.(11 

4.5.1 

ft  TB 

IM 

3.S6 

«ao 

4.110 

fc» 

i  :-, 

4  10 
4.01 

*.« 

4.1ft 

1.(11 

... 

Kxtimittrd  monthly  tlim-hurge  of  Rio  Grande  near  Rio  Grande.  X.  Mejc.for  /■*>* 

Disrhartte  in  nemnd-fwt. 


Murt-li  . . :t.  730 

April H.4.M 

May in.tNiu 

■Inim     _ io.:iufl 

July  .  - -.  .  T.anoi 

August  ...      U!)5 


aoo 


;irt; 


Nm 


:;;■) 


290  44.1  |        34.7JJ 

WO  1,328  '        75.  ]« 

1.300  |  2.8tt«  ITifil 

4.  SIN)  8.013  4iM.flU' 

3.N70  11,928  T0B.4* 

H:M  2. 833  13B.T* 


384        sa.fli 

S.SOfl  :  1.HB7.71 
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RIO   GRANDE   AT   EMBUDO,  N.  MEX. 

Embudo  is  a  railroad  station  on  the  Denver  and  Rio  Grande  Rail- 
road, in  Rio  Arriba  County.     The  station  is  in  a  narrow  canyon  above 
the  head  of  the  valley  in  which  Espanola  and  other  towns  are  located, 
and  in  which  the  river  Chania  joins  the  Rio  Grande.     In  November, 
Ms,  an  examination  was  made  along  the  main  stream  for  the  purpose 
of  selecting  a  point  at  which  the  total  discharge  of  the  Rio  Grande 
entering  New  Mexico  could  be  ascertained.     Coming  from  Colorado 
southward,  this  is  the  first  point  at  which  the  railroad  reaches^  the 
river,  and  for  this  reason  it  was  finally  determined  to  establish  a  river 
station  here.     Measurements  were  begun  at  the  rocky  narrows  about 
a  mile  above  the  railroad  station,  but  in  the  spring  of  1889  the  obser- 
vations were  transferred  to  a  point  directly  behind  the  railroad  station, 
for  convenience  of  the  observer  and  consequent  reduction  of  expense. 
The  inclined  gage,  constructed  at  that  time,  is  made  of  scantling,  4  by 
4  inches,  spiked  to  posts  set  firmly  in  the  ground.     It  is  on  the  right- 
hand  side  of  the  river,  at  a  place  where  the  slopes  are  very  gentle,  and 
therefore  is  of  considerable  length,  in  order  to  reach  out  to  the  low- 
water  channel.     It  is  graduated  from  about  7.30  feet,  the  low- water 
mark,  up  to  16  feet.     The  point  3.50  would  correspond  approximately 
to  the  deepest  part  of  the  section.     The  gage  is  about  75  feet  above 
the  cable  and  is  in  three  parts,  with  different  slopes.     It  is  read  twice 
each  day  by  E.  A.  Kuhn,  the  station  agent  at  Embudo,  N.  Mex.     The 
cable  is  five-eighths-inch  wire.     It  is  fastened  to  a  cedar  tree  on  the 
left-hand  side  and  to  sand  anchors  on  the  right.     Measurements  were 
originally  made  from  a  boat  held  by  traveling  pulleys  running  on  the 
•  cable.     The  boat  .being  washed  away  by  flood,  later  measurements 
were  made  from  a  box  suspended  from  the  cable. 

The  initial  point  for  soundings  is  the  dead  man  to  which  the  cable 
is  fastened  on  the  right  bank.  The  channel  is  straight  for  300  feet 
alx>ve  and  below  the  station  and  the  current  is  sluggish.  Both  banks 
are  high  and  rocky,  not  liable  to  overflow  and  without  trees.  The 
width  of  the  channel  at  the  cable  is  315  feet.  The  bed  is  composed  of 
shifting  sand,  free  from  vegetation.  There  is  but  one  channel  at  all 
stages.  The  current  is  too  sluggish  at  low  stages  for  accurate  meas- 
urement at  the  cable,  but  a  good  velocity  can  be  obtained  by  wading 
at  a  section  1,000  feet  farther  downstream. 

Bench  mark  No.  1  is  on  a  rock  near  the  end  of  the  cable,  on  the  left- 
hand  bank,  marked  "  B.  M."  with  white  paint.  It  is  20.60  feet  above 
zero  of  the  gage.  Bench  mark  No.  2  is  on  a  rock  about  100  feet  above 
the  cable,  on  the  left  bank  of  the  river,  and  is  marked  "  B.  M."  with 
white  paint.  It  is  IS. 70  feet  above  datum.  Bench  mark  No.  3  is  a 
notch  tfut  in  the  southeast  corner  of  the  station  house,  about  -  feet 
above  the  level  of  the  platform,  and  is  30.4S  feet  above  datum. 
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[so.* 


Discharge  mvosiimnents  of  Rio  Grande  at  Embudo,  N.  Mex.%  in  19fii. 


Date. 


Hydroyrapher. 


January  3 

January  6 

January  9 _ .    . 

January  13  _ 

January  16 . . . 

January  20 

January  23 

January  26 

January  29  .* 

February  2 

February  5 

February  9 

February  13 

February  16 

February  25 

February  28 

March  2 

March  5 

March  9 

March  11 

March  13.    

March  16.    do 

March  is.    . .    . ' do 

i 
March  21 L . .     do 

March  24 .    .       .       _  d .  > 

March  20 .  ..    .! do 

March  2s .  !...     do 

March  31 !..       do 

April  5    .      _   ' do 

April  7 do 

April  9 do 

April  11 .... ...  do 

April  14 ' do 

April  16 I.        do 


O.  B.  Powell 

....do 

_     _do 

...do 

....do 

._  .do  

...do  

...do  

do 

do 

do 

do 

....do 

..      do 

.  ...do 

do 

do 

do 

do 

do 

...     do 


April  20 
April  22 
April  24 
April  28 
April  30 
May  2. 


do 
do 
do 
do 
do 
do 


SSEL    iD**"* 


heigl 


Feet. 
7.5 

7.4 
7.4 
7.6 
7.4 
7.4 
7.4 


Seetmd-ftti. 

333 
311 
307 


33 


7.4 

34S 

7.4 

371 

7.3 

281 

7.2 

279 

7.4 

33S 

7.6 

490 

7.4 

338 

7.6 

432 

7.4 

331 

7.6 

437 

8.3 

71*7 

8.2 

704 

8.0 

592 

8.2 

707 

8.4 

696 

8.4 

729 

8.3 

743 

8.0 

559 

8.6 

896 

8.4 

779 

8.6 

976 

8.5 

911 

8.0 

589 

8.4 

732 

8.4 

745 

8.3 

670 

8.3 

693 

8.4 

•     729 

8.5 

853 

8.7 

91$ 

9.8 

2,061 

9.5 

1,7&1 

9.5 

1,81? 

w.1 
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Hseharge  measurements  of  Rio  Grande  at  Embudo,  N.  Mex. ,  in  1903 — Cont'd. 


Date. 


Hydrographer. 


y  6 O.  B.  Powell 

y9 ' do 

y  12 do   

y  14 - do 

J  18 do    

y20-. do 

y22 do 

J  25 do 

y27 do 

y29 do 

nel - do    

ne3 do 

ne5._ -. ...  .do    

ne8 do 

ne  10 do 

ne  13 do 

nelo do 

nel7 do 

nel9 do    

JM>22 do 

ine24 do 

me  26 do 

me29._ do 

tfya do 

dy7 do 

dyio : do  - 

%13. do 

dyta - ' do 

*iy2o j do 

dy24-- do 

%27 do - 

dy3o do 

to&ust  21 F.  Cogswell. 

tytember  17 ; do 

October  15 | do  

November  11 ! do 


Gage 
height. 

Dincharge. 

Feet. 

Second-feet. 

10.1 

2,888 

10.4 

2,694 

10.9 

3,200 

11.2 

3, 557 

11.8 

4,081 

11.4 

3,764 

10.1 

2,161 

9.4 

1,677 

9.6 

1,752 

9.7 

1,828 

10.2 

2,580 

11.2 

4,7&5 

11.7 

5,048 

12.1 

5,904 

12.8 

6,945 

13.6 

9,065 

15.0 

12,653 

15.5 

14,118 

15.8 

15,  ar>8 

15.2 

12, 832 

14.5 

10,290 

13.9 

9,262 

13.0 

7,464 

11.5 

3,663 

10.1 

1,860 

9.2 

1,204 

9.1 

1,146 

8.7 

921 

9.1 

1,089 

8.5 

870 

8.3 

754 

8.3 

707 

7.6 

274 

7.7 

378 

7.6 

296 

7.78 

435 
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[so. 


Mean  daily  gage  hright,  in  feet,  of  Rio  Grande  at  Etnbudo,  X.  Mex.,for  />/. 

i  Jan.    Feb.  ,  Mar.  Apr.  I  May 


1. 
2. 
3. 
4. 
5. 
tt. 

I  . 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


10. 

17. 

1H. 

19. 

20 

21. 

•*  • . 

23. 

24. 

25. 

28. 

27. 

28. 

29. 

80. 

31. 


Day. 


i 


7.30 
7.35 
7.40 
7.45 
7.35 
7.35 


i  „ 


i  „ 


i.S> 

i.30 
7.40 
7.40 
7.40 
7.85 
7.50 
7.35 
7.50 
7. 35 
7.40 

7.:*) 

(.35 
7.35 
7.a5 
7.25 
35 


i 


i 


7.35 
7.30 
7. 30 
7.30 
7.30 
7. 45 
7.40 
7.45 
7.45 
7.45 
7.50 
7.50 
7.50 
7.50 
7.55 
7.40 
7.50 
7.50 
i .  5t> 


.. 


35 


OK 


40 
40 
40 
40 

30 

40 


7.60 
(.60 
7.00 
7.00 
7.65 


7.60 


7.00 
7.00 
7.50 


7.60 
7.50  , 
7.05 
7.95  \ 
8.05  ! 
9.  HO 
9.50  \ 
8.20  , 
8.25  i 
7.95  ' 
8.15  j 
8.35 
8.25 
8.35 
8.55  , 
8.45  i 
8.55  ' 
8.50  ' 

8.35  I 
8.35  , 

8.20  I 

8.25  ' 

8.25  \ 

8.30  \ 

8.60 

8.50 

8.50 

8.40 

8.  85 

8.30 

8.40 


8.80  | 
9. 15  , 
8.55  | 
8.35  i 
8.50  ' 
8.20  ' 
8.05  ' 
8. 10 

8.35 ' 

8.40  , 
8.35 

8.45  ' 
8.25 
8.30  , 
8.40  ; 
8.25  , 
8.30  i 
3.45 
8.30  • 
8.40  ! 
8.35  | 
8.45  j 
8.55 
8.75  ' 
9.05  ! 
9.  .35  , 
9.(50  i 
9.75  ' 
9.65 
9. 55 


9.45 

9.50 

9.05 

9. 75 

9.85 

10. 00 

10. 10 

10.25 

10.40 

10.60 

10. 75 

10.90 

11.05 

11.15 

11.*) 

11.60 

11.80 

11.75 

11.45 

11.10 

10.50 

10. 10 

9.95 

9.60 

9.40 

9.40 

9. 55 

9.70 

9. 70 

9.  NO 

9. 85 


June,  i  July 

I 

10.15 


10.55  , 
11.10 
11.60 
11.70  | 
11.80  , 
11.85  | 
12. 10 
12.60  I 
12.85 
13.00  ' 
13. 10  , 
13.60 
14.10  ; 
15.05 
15.30  ; 
15.50  I 
15.60  | 
15.80 
15.70  | 
15.40  , 
15.15  | 
14.80  I 
14.50  I 
14.25 
13.90 
13.55 
13.30 
12.90 
12.00 


12. 15 
11.90 
11.45 
11.00 
10.75 
10. 45 
10.10 
9.70 
9.40 
9.25 
9.15 
9.10 
9.10 
9.00 
8.85 
8.70 
8.65 
8.75 
8.80 
8.80 
8.85 
8.90 
8. 75 
8.45 
8.10 
8. 15 
8. 35 
8.45 
8.50 
8. 35 
8.25 


Aur., Sept.:  Oct.   Nov.  E 


8.25 
8.20 
8.05 
7.90 
7.70 
7.65 
7.55 
7.50 
7.45 
7.40 
7.40 
7.25 
7.25 
7.30 
7.30 
7.30 
7.20 
7.20 
7.30 
7.55 
7.60 
7.80 
7.70 
7.95 
7.70 
7.70 
7.70 

I.  i.) 

7.70 
7.05 


7.60 

7.60  ' 

7.60  , 

7.60 

7.60 

7.60 

7.70 

7.60 

7.60 

7.60 

7.60 

7.65  ' 

7.60 

7.60  I 

7.70  ', 

7.70  ! 

7.70 


7.70 


(.  i 


0 


7.70  j 

7.70 

7.70 

7.70  ' 

7.70  ' 

7.70  ' 

7. 70  ' 

7.70' 

7.70 

7.70 

7.70 


i . 


00 


7.70 
7.C5 
7.65 
7.60 
7.60 
7.00 
7.60 
7.60 
7.60 
7.60 
7.  Of) 
7.60 
7.60 
7.60 
7.60 
7.60 
7.60 
7.00 
7.60 
7.60 
7.60 
7.60 
7.61) 
7.60 
7.60 
7.60 
7.60 
7.00 
7.60 
7.60 
7.00 


7.W 

7.  en 

7.81) 

7.tf» 

7.fl) 

7.0H1 

7.9) 

7. «) 

7.65 

7.65 

7.78 

7.81) 

7.78 

I.  lO 

.  7.85  | 
•  7.88  , 
1  7.80  I 
i  7.83  | 
j  7.85' 

7.80 

(  7.88 

'  7.95 

'  8.00 

'  8.00 

!  8.05 

8.08 

8.10 

8.05 

8.00 

8.00 


Estimated  monthly  discharge  of  Rio  Grande  at  Kinbudo,  X.  Me.v.  .for  H*a! 

[Drainage  area.  10,090  square  miles.] 


Month 


Discharge  in  second  -fret. 


Maximum.     Minimum. 


Mean. 


Run-off. 


Total  in 

acre- feet.     Second-feet  jv^ 
I>cr  Mmian*  |  *£*!■ 
mile. 


January 

February 

March 

April 

May        . 

Juno 

July 

August   . 

Sept  cmlier 

October 

November 

Deceml>er 


The  year 


455 
1.  000 

2.010 
l.oso 

15. S«0 

5.  450 

(572 

370 
370 
500 

15.N0O 


270 

317 

19,408 

200 

875 

20,  830 

380 

7ss 

48.430 

010 

987 

5S.711 

l.oso 

574 

15S,241 

2.400 

s 

074 

538. 970 

070 

1 

50(i 

02. 008 

170 

331 

20,587 

32o 

348 

20. 707 

820 

328 

19.800 

320 

484 

25.S25 

35 

2S3 

17,401 

85 


1.487    1.030. GOO 


0. 080 
.  084 
.078 
.098 
.  2o() 
.  890 
.  150 
.  030 
.  030 
.030 
.  040 
.  030 

.141 


0 


■  OTT.J 
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RIO   GRANDE   NEAR   CKKICKRO,  COLO. 


This  station  was  located  on  Juno  28,  181)1),  by  A.  L.  Fellows.     It  is  at 
the  State  bridge  across  the  Rio  ( Jrande,  at  a  point  near  the  Colorado- 
Sew  Mexico  State  line  and  about  4  miles  west  of  Eastdale,  Colo. 
The  station  is  favorably  located  for  the  purpose,  the  cross  section 
l>eiiig  fairly  uniform,  the  channel  regular  and  not  liable  to  overflow. 
There  are  two  gage  rods,  one  for  high  water  and  the  other  for  low 
water.     The  high- water  rod  is  a  2  by  0  inch  timber  attached  to  the 
west  side  of  the  central  downstream  cylinder  of  the  bridge.     The  low- 
water  rod  is  a  scale,  marked  in  feet  and  tenths,  on  the  perpendicular 
face  of  a  large  bowlder  about  a  hundred  yards  below  the  bridge. 
The  channel  is  in  most  respects  an  excellent  one.     The  bed  consists 
of  bowlders  and  rock,  and  is  subject  to  little  change;  the  banks  are 
high  and  are  not  subject  to  overflow.     Gagings  can  be  made  at  the 
bridge,  but  during  low  water  they  are  usually  made  by  wading.     On 
Jane  22,  1000,  both  gages  were  referred  to  a  bench  mark  consisting  of 
a  chiseled  point  marked  "1*.  M."  on  the  face  of  the  lava  bluff  under 
the  west  end  of  the  bridge,  7.42  feet  above  gage  datum.     The  station 
is  an  extremely  important  one,  giving,  as  it  does,  the  discharge  of 
the  river  at  the  Colorado  State  line,  including  practically  all  of  the 
Colorado  drainage.     Roman  Mondragon,  who  keeps  a  store  at   the 
west  end  of  the  bridge,  has  kept  the  records  during  the  last  year. 

Dinclutrge  measurements  of  Rio  (Irande  near  Cmicero,  Colo.,  in  ino.i. 


Date. 


Hydrotfrupber. 


April  16 F.  CoKsvvell 

May  19._ ... .do 

JnnelO do 

June  30 do 

Jnly29 do 

August'^ .     .    .        do 

September  11 do 

October!) ...  do 

November  6 .      . .   .   do 


Gage 
height. 


Feet. 
1 .  65 
3.6 
5.1 
5.1 
1.0 
1 .  05 
1.0 
1.0 
1.1 


Discharge. 

Second-feet. 

8*28 

2, 658 

4, 954 

4,928 

:;oo 
?:{ 

56 
67 
PI 


39fi 

Mm* 
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daily  gage  height,  in  feet,  of  Rio  Grande  Hear  Onteero,  Colo.,  far  1',' 


D.T 

Jui. 

Feb. 

Mar. 

.80 
HI 

M 

m 

Apr. 

1.09 
I.RD 
l.W 
l.fO 

i.n 
l.ra 

1.70 

i.n 

l.w  aw 

S.ID  !  3.W 

iX)  <  (.in 

3.  Ml      LSI 
3.00     ISO 
3.00     l.fiO 

.i.uo   4.  so 

8. 40     4.*> 

a. to '  5-iw 

3.  HI  ;  5,10 
3. 50     5.30 
3.  Ml  1  S.BO 
3.70     8.20 
3.  Ml  1  7.00 

3.  Ml  !  7.30 
4.31     8.00 
4,40    8.00 

4.  io  io,  on 

3.  TO    T.flO 

3.40  7.  an 

S.S0  i  7.70 
2.00  i  7.30 

July. 

Sept 

Sot.  I 

- 

80     .ffl 

80        NO 
»         XI 

4.B0     1 
4.80     1 

on 
ao 
» 

70 

l.i 
Ml 
711 
III 
70 
Til 
'.m 
71! 
XI 

n 

n 

m 

00 

n 

00 

10 

111 
111 

10 

so 

on 

DO 
00 

III 
n 
no 
no 

00 

no 

l.W 

t 

1  Hi 

, 

1 80 
3,80 

x.n 

S.40 
100 
1.80 
1.30 
*.» 

a.  io 
l.oo 

1.80 
1.80 
1,30 
1.80 

«.» 

1.90 
l.M) 

i.n 

1.70 
1.80 
1.80 
3.00 

1.40 

i.so 

l 

i 

l 

. 

1  IB' 

„ 

I 

1. 

-.. 

Ml 

*i 
Ml 

i. 

m 

X) 

xi 

XI 

mi 
ii 

.HO 

w 

10 

in 

■31 
Ji 
Ji 
-.11 
•1 
» 
» 

SO 

n 

9) 
30 
10 
10 
HI 
10 
10 
10 
10 

»      .m  j  l.W 
.Ml'   .m   i.eo 

x,        X, 

X.           XI 

i.n 

1.S0 
1.80 
LSI 
1.  BO 
1.IU 
1.60 

I.n 

Tll| 

1M 

19 

NO 

MO 

XI 
XI 

XJ 
XI 
XI 

■1 

ou  '  l  (d'i 

a 

80     1 

BO:      1 

90      1 

10     1 
(10     1 
10      1 

00  '   1.9) 

l.M  !  2.40  :  11.  IK) 

i.si   ».ai   a.m 

00      1  Ml 

M 

. 

Ml         HI      1  HI  '  a  «l     5  SI 

00  '    1    Bl 

sb   . 

■ 

l.ao 

1  40 

1.70 

1.M1 

J.  XI     5.20 

i»i 

on 

l.«0| 

i.n. 

1 

Onrve  nut  well  ilefiiied  lietwpen  k»ih'  liPtirlita 
ImtAVWH  K'W  hfliili!"  S  mill  IK  frrl. 


Qnee 

beiKllt. 


a,:w.-. 

•3,  05.1 


a.  H4ii 

4. 130 

4.400 


RIO   GRANDE    DRAINAGE    BASIN. 


397 


nated  monthly  discharge  of  Rio  Granite  near  Cenicero,  Colo.,  for  1903. 

[Drainage  area,  7,005  square  miles.] 


Month. 


y 

ry 

ber 

ber 

jer 

lie  year 


Discharge  in  second-feet. 


Max  imam. 


25 

25 

184 

462 

3,840 

12,780 

4,460 

112 

112 

84 

$00 

376 

12,780 


Minimum. 


25 
25 
25 

236 

556 
2,385 

144 
14 
60 
60 
60 

300 

14 


Mean. 


25 

25 

34 

314 

2,012 

6, 375 

1,178 

47 

90 

64 

213 

302 


Total  in 
acre-feet. 


890 


1,537 
1,388 
2,091 

18,684 
123,713 
379, 339 

72,432 
2,890 
5,355 
3, 935 

12, 674 

18, 569 


Run-off. 


Second-feet 

per  square 

mile. 


0.003 
.003 
.004 
.041 
.261 
.828 
.153 
.006 
.012 
.008 
.028 
.039  ! 


Depth- in 

inches. 


642,607 


.116 


0.063 
.003 
.005 
.046 
.301 
.924 
.176 
.007 
.013 
.009 
.031 
.045 


1.563 


CONEJOS  RIVER  NEAR  MOGOTE,  COLO. 

i  station  was  established  August  25,  1890,  by  A.  L.  Fellows, 
age  is  located  500  feet  below  the  highway  bridge  4  miles  from 
e,  Colo.  It  consists  of  a  vertical  pine  board  nailed  to  a  stump  of 
on  the  right  bank.  It  is  read  twice  each  day  by  Miss  Josephine 
Discharge  measurements  are  made  from  the  downstream  side 
highway  bridge.  The  initial  point  for  soundings  is  the  inside 
f  the  abutment  on  the  right  bank,  downstream  side.  The  chan- 
straight  above  and  below  the  station,  and  the  banks,  though 
re  not  liable  to  overflow.  The  bed  of  the  stream  is  composed 
vel  and  cobblestones.  There  is  but  one  channel,  broken  by  the 
A  pier  of  the  two-span  bridge.  No  bench  marks  have  been 
ished. 


3»8 
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>.« 


1  Uncharge  measurements  of  Conejos  Hirer  near  Mogote,  Colo.,  in  I!**-!, 


Dato. 


April  17 

May  18 

June  9 

July  1 

July  30 

August  24  . . . 
September  12 
October  10... 
November  7 


Hy  dr<  >prrapber. 


i       Gape 
,     height. 


F.  Cogswell 

..   ..do 

do 

...   .do  

do    .    . 

...     do    .... 
....   do 
...     do 
. . . .  do  . . . 


Diachtnw 


Feet.         SecwulfrT 
1.9  1* 


3.3 

l.li 

3.7 

u 

3.4 

1.31 

1.8  ■ 

* 

* 

1.5 

1 

1.4 

1 

1.3 

1.0 

Mean  daily  gage  height .  in  feet,  of  <  'onejos  River  near  Mogote,  Colo.,  for  H*a 


Duy. 


Apr.      May.  •  June,  j  July.      Au£.      Sept.      (k- 


i 

1 



i 

1" 



1 

i 

2.00  ! 
3.oo  ' 

3.40 

i 

3.40 
3.40  ' 

"4.30 

4.35 
4.:r> 

3.H5 
3.  SO 

3.  75 

3.45 
3. 15 
3.20 
3.20 
3.00 
2.00 

1.45 
1. 70 
1.55 
1.40  , 
1.35 
1.40 

1.30 

o 

1.30 

3 

1.20 

4 

1.30 

1.30 

« 

1.40 

i .  .   . 

3.50 

"4.:*) 

3.0(1 

1.40 

"1.95 

8     .        ...   

3.50 

4.IX) 

2.50 

1.50 

1.80 

•i 

•_ 

3.  »vi 

3.  sr> 

2.50 

1.45 

1.40 

in 

.  ... 

3.00 

3.  05 

"3.  (JO 

1.40 

1.40 

11 

3  lo 

3.  75 

3.05 

1.35 

1 .  -35 

12     

...       

3.  in 

3.  s.*i 

2.70 

1.40 

1.50  ' 

i:« 

3.50 

3.  s:» 

2.  t!5 

1.40 

1.40 

11      ...                  

....         ...... 

3.50 

:{.«»:> 

2.  15 

1.40 

1.40 

15 

....     ....           

3.  «i5 

3«h> 

2.70 

1.40 

1.30 

n; 

3.  s.-, 

3.  05 

2.  75 

1.45 

1 .  25 

17 

].**:> 

3.  s:> 

"  1  «»<» 

"3.05 

1.70 

1.35 

1H. 

1 .  S5 

:?.;<• 

4.  »'•.") 

2.  «5 

1.50 

1.25 

!«.» 

l.oo 

3.  i:> 

i  45 

2.  45 

1.35 

1 .  25 

20 

2.00 

2.05 

1.25 

2.  25 

1 .  45 

1.20 

21 

1  '.»•» 

3.05 

4.  40 

2.50 

1.45 

1.30 

*—»  .    .                   

•.v.*" 

2.  75 

i  :c> 

2.50 

1.45 

1.25 

23 

. .           2.  55 

2.  vo 

i.o:> 

2.  :r> 

1.40 

1.20 

21   " 

2. 75 

2  s:> 

1.0.", 

2.  10 

1.45  ' 

1 .  25 

25 

•>   <M  » 

2.  >■") 

2.  45 

1 .  15  , 

1.40 

2»i 

2.  >•") 

3  :»> 

:'..>o 

]  .  «H» 

i .  :r> 

1 .  35 

*>- 

2.i"5 

:{.  :r> 

:!.>:» 

1 .  *5 

1.30 

1.40 

2*        

2.05 

3  hi 

•'  2.  15 

1.30 

1.40 

£! 

2.CO 

3.  :r» 

3.  Ml 

1.00 

1.30 

1.40 

30            

2  70 

3  5.5 

3  i;» 

1   s5 

l  30  ' 

1    40 

31 

i  u:, 

1  .  \5 

i 

<«  Heavy 

rain. 

.' 
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vablefwr  Conejos  River  near  Magotr,  Colo.,  from  April  17  to  May  IS.  ltMKi. 


D^nf.      ,£££.  j  Dim-barge.  ■    ,£$*       Di»eh.rKe.      ,«X 

I  I 


Second-feet. 

185 
226 
269 
315 
364 
417 


Feet.  Se<oid-feet.  Feet. 

2. 5  473  3. 1 

2.6  j          532  3.2 

2.7  594  3.3 

2.8  '          659  3.4 

2.9  730  3.5 
3.0               810  3.6 


Second-feet . 
900 
1,000 
1,120 
1.270 
1 ,  432 
1 ,  600 


Feet. 

3.7 
3.8 
3.9 


Dim:harge. 

Second-feet, 

1,770 
1 ,  940 
2,110 


table  for  Conejoft  Rive'*  near  Magote,  Colo.,  from  May  10  to  December  31, 

190.1. 

■  !  '  ""  Ij  "  I 

.     |  Discharge.  .    ,»*£      Discharge.      ^{H^     Discharge.      h«$£     .  Discharge. 

i  I 


Sertnul'feet . 

58 
83 
109 
137 
167 
197 


007 


258 
291 
325 


Feet. 
2.0 
2.1 

2.2 
2.3 
2.4 


2.5 


2.6 


o  7 


2.8 
2.9 


Second-feet . 
360 
396 
433 
472 
514 
558 
605 
655 
710 
770 


Feet.  Second-feet. 

3. 0  840 

3.1  910 

3.2  1       1.000 

3.3  1,120 

3.4  1,270 

3.5  1,432 

3.6  1,600 

3.7  1,770 

3.8  1,940 

3.9  2,110 


Feet. 

4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 


Second-feet. 
2,280 
2, 450 
2, 620 
2,790 
2, 960 
3, 130 
3, 300 
3,470 


tated  monthly  discharge  of  Conejos  River  near  Magote,  Colo.,  for  V.hm. 

[Drainage  area,  2X2  square  miles  J 


Month. 


-30 


*>Y 


be  period 


Discharge 

in  second-feet. 

Run-off. 

imum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

1S'™Te    D*Pthi» 
pel  square     }ncnoH. 
mile.           iwviji.n. 

730 

165  | 

436 

.         1 

12, 107 

l.o;> 

0. 81 

2,365 

6*3 

1,291 

79, 380 

4 .  58 

5.  28 

3,  3S5 

1 .  6*5 

2.  323 

138.228 

8.  24 

9.  20 

1.351 

30S 

645 

39,660 

0  >)<) 

2.64 

258 

1 23 

173 

10,637 

.61  ! 

.70 

343 

109 

157 

9,  342 

.  56 

.  02 

182 

109 

138 

8,  485 

.49  i 

.  56 

297. H39 

400  STREAM   MEASUREMENTS    IN   1903,  PART   III.  [*&* 

RIO   GRANDE   NEAR  DEL  NORTE,  COLO. 

Measurements  and  observations  were  first  begun  in  the  vicinity  of 
Del  Norte  in  188!)  by  George  T.  Quinby.  The  object  of  the  measure- 
ments was  to  obtain  the  flow  of  the  river  before  water  was  diverted 
for  the  agricultural  region  of  San  Luis  Valley,  and  by  a  compari- 
son of  this  with  the  figures  obtained  at  Embudo  to  acquire  data  as 
to  the  effect  of  the  numerous  ditches  taking  out  water  between  the 
two  points.  The  river  25  miles  above  Del  Norte  flows  out  of  the  can- 
yon at  Wagon  Wheel  Gap.  Little  water,  however,  is  diverted  until 
the  edge  of  the  San  Luis  Valley  is  reached,  the  largest  canal  heading 
near  the  town  of  Del  Norte.  During  freshets  the  river  divides  into  a 
number  of  channels,  making  it  difficult  to  obtain  measurements  near 
town.  In  order  to  avoid  the  expense  of  establishing  a  station  during 
time  of  high  water  the  first  measurements — those  about  June  1- 
were  made  from  several  bridges  crossing  the  numerous  branches 
The  results  were  not  wholly  satisfactory,  and  on  June  25  a  station 
was  established  above  the  branches.  Later  a  locality  about  2  miles 
farther  up  was  chosen.  ' 

The  station  is  about  2  miles  west  of  the  town  of  Del  Norte,  above 
the  main  canal,  taking  water  from  the  Rio  Grande,  and  is  above  all 
the  irrigating  ditches  of  importance.  The  river  flows  in  one  channel 
about  175  feet  wide  and  of  very  regular  section.  The  banks  on  ead 
side  are  steep,  and  the  water  is  reported  never  to  overflow.  Tin 
course  of  the  stream  is  straight  for  several  hundred  yards  both  alx>v< 
and  below  the  section.  An  inclined  gage  is  set  at  an  angle  of  alxni 
3or  to  the  horizontal  on  the  right  bank  and  is  referred  to  bencl 
marks.  As  noted  on  October  10,  181H,  No.  1  is  a  large  nail  in  th< 
root  of  a  tree  15  feet  northwest  of  the  end  of  the  cable  on  right  ban! 
of  river.  Bench  mark  No.  2  is  a  large  nail  in  the  root  of  a  tree2« 
feet  southwest  of  the  end  of  the  inclined  gage.  Both  bench  mark* 
are  7.54  feet  above  the  datum  of  the  gage. 

On  June  10,  11*00,  the  gage  rod  was  connected  with  an  iron  bene! 
mark  of  the  United  States  Geological  Survey  set  in  the  ground  aboui 
25  feet  south  of  the  rod,  the  zero  of  the  rod  being  9.25  feet  below  the 
bench  mark. 

Gagings  were  first  made  from  a  fiatboat,  4  feet  wide  and  14  feel 
long,  attached  by  rope  and  tackle  to  a  g-inch  wire  cable  fastened 
to  a  large  cottonwood  tree  on  the  left  bank  and  to  a  sand  anchoi 
on  the  right  bank.  They  are  now  made  by  means  of  a  car  whicl 
travels  across  the  river  along  a  steel  cable4,  the  distance  bein| 
marked  on  a  tag  wire.  The  channel  is  excellent,  the  water,  although 
falling  rapidly,  seldom  scouring,  and  the  bed  therefore  remainin 
practically  the  same  from  year  to  year.  Tin*  bed  of  the  channel 
covered  with  small  bowlders,  and  the  sides,  although  not  h'.gh,  ha> 
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never  been  known  to  overflow.     The  observer  is  J.  S.  Regan,  who  has 
Jsept  the  records  regularly  ever  since  the  station  was  established. 


Discharge  measurements  of  Rio  Grande  near  Del  Norte,  Colo.,  in  1903. 


Date. 


Hydrographer. 


April  18 F.Cogswell 

May  80 | do 

June  11 j do 

July  2 ..do 

July  31 ..do 

September  14 do 


October  12  . 
November  9 


.do 
.do 


t. 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

1.85 

569 

3.65 

2, 150 

5.7 

5,195 

4. 45 

3,198 

2.05 

699 

1.9 

592 

1.52 

385 

1.4 

269 

Mean  daily  gage  height,  in  feet,  of  Rio  Grande  near  Del  Norte,,  Colo.,  for  1903. 


Day. 

Apr. 
1.74 

May. 
2.90 

June. 

July. 

4.80 

A«g. 
1.98 

Sept. 
1.66 

Oct. 

1 

5.76 

1.62 

3 

1.56 

3.32 

5.84 

4.26 

1.92 

1.74 

1.66 

4 

& 

8 

1.48 

3.84 

5.36 

3.58 

1.86 

1.70 

1.70 

■ 

1.46 

4.02 

5.42 

3.32 

1.80 

2.10 

1.60 

8 

9 

1.74 

4.36 

5.48 

3.46 

1.80 

2.12 

1.64 

18 

11 

12 .      . 

1.88 

4.54 

5. 74 

3.42 

1.76 

1.82 

1.58 

13 

1.68 

4.90 

6.06 

3.14 

1.74 

1.96 

1.52 

14 

IS .- 

IB.... 

1.84 

5.64 

6.12 

3.  (JO 

1.70 

1.88 

1.52 

17 

1.82 

5. 16 

6.20 

3.30 

1.80 

1.82 

1.50 

1* 

».... 

1.88 

3.92 

6.00 

2.96 

1.76 

1.78 

1.50 

» 

a 

2.40 

3.78 

5. 74 

2.74 

1.70 

1.70 

1.48 

& 

a... 

2.86 

3.34 

5.82 

2.60 

1.74 

1.68 

1.46 

u 

a.... 

3.08 

3.46 

5.54 

1.92 

1.62 

1.44 

«... 

R 

2.  W 

3.72 

5. 20 

2.34 

1.96 

1.60 

1.42 

a.. 

a_. 

2.74 

3.80 

5. 12 

2.20 

1.74 

1 .  m 

1.40 

30.. 

n 

5.12 

2.06 

1.70 

1.42 

IRR  99—04- 


26 
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Rating  table  for  Rio  (3 ramie  near  Del  Norte,  Colo.,  from  January  J  to  llcmUr 

.11.  IttfU. 


iSSKt.  i  ra-4-w-j  hoits;.  ■  Dtri-w,  h*55srt. 


DiM-haivo.      h%ht     '  Di*ha  g- 


/*<■/. 

Second '-/#•#•/  .1 

hWt. 

Nrtimtl-fevt.  \ 

Fwt. 

St'nnui-fret. 

Frrt. 

Si'VUttii-ffl 

1.4 

269     ' 

*>  4 

965      | 

3.4 

1,880 

4.8 

8,72ii 

1.5 

328    I 

2.5 

1,045     '| 

3.5 

1 ,  985 

5. 0 

4.  (Mo 

1.6 

389 

2.6 

1,125     ., 

3.6 

2. 095 

5. 2 

4. 875 

1.7 

4.54     ' 

2.7 

1,210      ' 

<  i 

3.7 

2,210 

5.4 

4, 705 

1.8 

522     ! 

2.8 

1,300      , 

3.8 

2. 325 

5.6 

5.035 

1.9 

592     ji 

2.9 

1,390 

3.9 

2,445     ' 

i 

5.8 

5, 865 

2.0 

665      ' 

8.0 

1,485    ■: 

4.0 

2, 570     , 

6.0 

ft.  005 

2.1 

740     \ 

3.1 

1.580     || 

4.2 

2, 835     i 

6.2 

6,035 

815     | 

8.2 

1,675     i, 

4.4 

3,115     l 

i 

i 
i 

•>3 

890 

3.8 

1 ,  775 

4.6 

8,410     ' 

1 

■ 

Curve  extended  above  5.70  feet  gage  height. 

Estimated  monthly  discharge  of  Rio  Grande  near  Del  Norte.  Colo.,  for  lffll. 

[Drainage  area,  1,4()0  Hquare  mile*.] 


Month. 


Diwharw  in  Necond-feet. 


Maximum      Minimum.        Mean. 


Run-off. 

Total  in    |       ~       ~~ 
aere-feot.     Second -feet  TVmthin 
I  per  square     in^hes. 
mile. 


April  " 
May  " 
June "     . . 
.Julv".    - 
Angiwt  "  . 
Septeml>er  ' 
( )ctober  " 


The  period 


1.561 

304 

74S 

44, 509 

5.  101 

1.390 

S29 

173,948 

0.025 

4,  243 

5. 

1S«.» 

808. 707 

3.  720 

710 

1. 

055 

101,702 

650 

454 

520 

32. 342 

755 

3*9 

5 1 5 

30, 045 

454 

209 

349 

21,459 

6,  025 

209 

0.  53 
2.02 
3.71 

1.  is 
.38 
.37 
.  25 


0..iV 


2.:p 


4.1- 
1.0 


(/ 


Gage  readings  every  second  day.     Calculations  from  mean  on  assumption4 
full  number  of  days  in  each  month. 

MISCKbLAXKOl'S    MKASt'KKMKXTS    IX    TI1K    RI<>    (JHAXI)E    DKAIXACiK 

BASTX. 

The  following  miscellaneous  measurements  were  made  in   the  K 
Grande  drainage  basin  in  1(.m»3: 

Miscrlhinrtwx  mrasuremmts  in  I\i<>  (Irandr  dminage  Ixisiit  in  lUii,l. 


Dai< 


St  H'HllI 


l,<><ulit\ 


I)i* 


September  13 

Kio  (Grande  .    . 

Alamosa.  Colo 

<  October  1 1 

do        .  ._    ... 

..      .     .   do 

XovemU'r  s 

do            .    ... 

do 

Sec. -ft  t 


IN  DKX. 


A. 

Page. 

Arkansas  River  at    <'■  nti-  ■;■"! 

uhe  Creek  in— 

Cad due  bridge.  Oolo. 

Arkansas  River  basin: 

:ll.«  liar ki-     ............  .  . 

306 

discharge 

304 

!.—  1   ■■■...    

SB7-S98 

Rto  Grande  at; 

diwhargw    

an 

discharge 

408 

301 

ally,  Colo. 

gegebetgbl-- 

nt  v  Canal  in— 

discharge 

sii 

Arkansas  River  basin: 

Cixjlidge.  Sans 

discharge 

804 

in 

adirko.  Okla. 

discharge 

.   .         «B 

Vuhita  River  at 

iliwharire .  montbl  y 

«4 

desL-riptlOD 

H15 

gagebeights 

K8-27H 

316 

rating  table 

K3-K4 

gage  heights 

aia 

;  ■■  ilif. .  Kane.: 

itfcwsM  River  basin: 

aw 

lalim,  Kami. 

IIiwtod  River  near 

dtarbarge 

ilisi'tmrge.  montblv 

SK 

iuuaa  Cily.  Kbqs. 

^rkanNM  River  at 

description 

disc  harirM  monthly 

flsgii  heights     

rating  table  

m 

Walnut.  Rl  •  ■-  *L 

description  

387 

tii«'ha?ir  ■■■■■■■  ■'■.! 

gage  height* 

>niBjm;'-M     ■ 

dt<Hctit>l'.nn 

2KJ 

StS 

gage  heights    

Ml* 

j  .  ■    1:-  rf ..  ■  - 

at-i 
a*4 

Amity,  Colo 

dim-barge       

.(In 

ill-rhargH      .     . 

,.. 

N..|»-!l..  Onto 

iliM.lii.r-,..-  uxiothly 

gage  height* 

•llw-burgt-.  "«.nthh    . 

Bjrr.it..  (Silo.; 

gage  Wight. 

am 

discharge     

:«*>  t»i 

™tin«'a ■ 

an 

404 


INDEX. 


Arkansas  Rivor  at— Continued.  Page. 

Prowers,  Colo.: 

description 276 

discharge 277 

discharge,  monthly 278 

gage  height* 277 

rating  table 278 

Pueblo,  Colo.: 

description 289-294 

discharge 295 

discharge,  monthly 298 

gago  heights 295-296 

rating  table 298 

Rocky  Ford,  Colo.: 

description 285-2H6 

discharge 288 

discharge,  monthly 288 

gago  heights 287 

rating  table 287-288 

Salida,  Colo.: 

description 801-802 

discharge 802 

discharge,  monthly 804 

gage  heights 302-803 

rating  table 808 

State  line,  Colo.: 

discharge 310 

Syracuse,  Kans.: 

description 269 

discharge 289 

discharge,  monthly 271 

gage  heights 270 

rating  table 270-271 

Arkansas   River   drainage   basin,    de 

scription 243-244 

Arkansas  River,  East  Fork,  at— 

Loadville  Junction,  Colo.: 

discharge 311 

gage  height* 811 

Arkansas  River,  Lake  Fork,  at — 

Arkansas  Junction,  ( 'olo.  : 

discharge  .  311 

gage  heights 312 

Arkansas  River,  Tennessee  Fork,  at  — 

Loadville  Junction,  ('olo.: 

gage  height* 312 

Arkius,  Colo. 

Big  Thompson  Creek  near: 

description 188  189 

discharge 189 

discharge,  monthly 191 

gage  heights 190 

lating  table 190 

Handy  ditch  near: 

description 191 

discharge 191 

discharge,  monthly 193 

gage  heights 192 

rating  table 192 

Arlington,  Mo. 

Gasconade  River  near: 

description 30 

discharge :jt; 

discharge,  monthly      38 

gage  heights 37 

rating  table 37 


Arlington,  Mo.— Continued.  Pig* 
Little  Piney  Creek  near. 

description • 

discharge 8 

discharge,  monthly 1 

gage  heights 1 

rating  table • 

Arlington,  Nebr. 

Elkhorn  River  near: 

description MP 

discharge 141 

discharge,  monthly lfi 

gage  heights 141 

rating  table Iff 

Ashfleld,  Mont. 

Beaver  Creek  near: 

description Ml 

discharge 1© 

gago  heights IN 

Augusta,  Mont. 
Sun  River  near: 

description 116-117 

Austin,  Tex. 

Colorado  River  at: 

description M 

discharge • 

discharge,  monthly W 

gage  heights 81 

rating  table 381 


B. 

Battle  Creek  at— 
Hermosa,  S.  Dak.: 

description W 

discharge 55,136 

gage  heights 55 

Bear  Butte  Creek  above — 
Sturgis,  8.  Dak.: 

discharge 136 

Beaver  Creek  at— 

Buffalo  Gap,  8.  Dak.: 

discharge 135 

Beaver  Creek  near— 
Ashfleld,  Mont. : 

description W 

discharge W 

gage  heights : ^ 

Beaver  Creek  overflow  channel  near— 
Bowdoin,  Mont.: 

description 101-102 

discharge 1* 

gage  heights 10&-W> 

Belle  Fourche,  S.  Dak. 
Belle  Fourche  River  at: 

description ^ 

discharge °' 

discharge,  monthly ™ 

gage  heights.. ** 

rating  table 

Red  Water  River  at: 

description 

discharge 

discharge,  monthly 

gage  heights *! 

rating  table * 


■  Foorcbe  Power  Canal  is 
Bed  Water  "Valley: 

discburge 
e  Foorche  River  at— 
Belle  Poarche,  8.  tMc.: 


fflscparge,  monthly . . 

gage  heights..  _ 

rating  table 

iselman,  Mebr. 

Republican  River  st 

discharge  .... 

discharge,  monthly.. 


rating  table. . 


Blair's  ranch,  8.  Dak. 
Spring  Civ iik  ati 
description 

discharge 

gage  heights... 

BlneCreek.Okla.: 

discharge 

Blue  River  near— 


description  

discharge 

disc  bar  rb,  monthly  . . 

gage  heights 

rating  table 

Boggs  Creek,  Colo.,  at— 


discharge 

discharge,  monthly . . . 
gage  heights 


r  Creek  drainage  b 


discharge 

loin.  Mont. 

saver   Creek    overflow    c 


d  iaeharge,  month  1  y .. . 
gage  heights. 

rating  table..       

[  Bandy  Creek  In— 
Arkansas  River  basin : 
ilitt-hargt)  

(Hoax  River  at  - 
Watertown,  8.  Dak.: 

discharge 
discharge. monthly. .. 

gage  heights, 
rating  table 
[Thompson  Creek  near— 
Arkinfl,  Colo.: 

description 

discharge 

■litharge,  monthly    . 

mm..*  In'ijlil-         

ratlngtable 


description 

discharge 

g*g6  heights... 

Box  Kliier  Creek  at— 

Blackhflwk,  S.  Dal 

description 


gage  heights. . . 

Boceman,  Moot 

Middle  Creek  near 

description 

discharge 

Brans  Rive 


Ki.-h 


discharge,  monthly    . 


rating  table 

{■pring.  Nebr 

Booth  Platte  River  al 

description 17b 

discharge 

discharge,  monthly 

gageheighta 177 

rating  table 

K*hawk,8.  Dnk 
Box  Elder  Creek  near 

description 

discharge  

gagehelgbte 


description  .. 

discharge                            KU 

discharge,  monthly Bffi 

gage  heights 8SWBI 

retingtable 381 

Waco,  Tex. 

description    826-aM 

dbwharxe IK7 

discharge,  monthly 888 

gage  heights        «r 

rating  table Ms 

Kn,.  -  River  drainage  twain: 

description 3» 

Bridgeport,  Mebr. 

North  Platte  River  at 

description 1W-180 

discharge 1BD-181 

discharge,  monthly 182 

gagehelabte.            181 

rating  labln 18! 

Broncho.  N.  Dak 
Knife  River  a.1 

denrri  ptlon ■  (B 

[llscbargc       89 

discharge,  nn>nlhly 70 

gagehclKhts OR 

rating  tal.le TO 


400 

Brown  ditch  in— 
Bpearflsb  Valley: 

discharge 

Bnokman.  N.  Hex.    Srr  Bio  Gi 
Bnffalo.  Wyo. 

Clear  Creek  at: 

description    

d  :.  I  i.i  „.- . 

dlaohargf .  monthly 

gag"  heights 

rating   «'.. 

Buffalo canal  In 

Arkansas  Hlvrr  taudn 

dlMbanc      

■     ■        ■  -;*i.-l  w. 

Granada.  Colo,: 

discharge 

mouth: 

discharge  _... .._. 

Buffalo  Gap.  9.  Dak. 
Beaver  Creek  at: 

discharge 

Byron.  Colo. 

Arkansas  River  at: 

discharge  ._...._..._.... 
V. 
Cache  la  Poudre  River  near— 
Greeley,  Colo.: 

deeeription 

discharge 

discharge,  monthly 

((ago  height* 

rating  table 

Caddoa,  Colo. 

Caddoo  Creek  at: 

Caddoa  bridge,  Colo. 

Arkansas  Rtvi>r  at: 

Caddoa.  Colo.: 

discharge   

i  lion  th : 

discharge 

I.ittl.- Missouri  River  at: 

description 

discharge     

gag.-  li-iKhli 

Canadian  River.  North  Fork.  1 

Rlrouo,  Ok  la.: 

discharge 

gagu  heights 

Woodward,  Okla.: 

description 

gage  heights 

(Gannon  Ball  River  at 
Stevenson,  N.  link,: 

description 

discharge 

gage  heights 

^i-iptiou 


INDEX, 
age.      Canyon.  Colo.— Continued. 


<  Canyon  ditches  at 
abare. 

(arlsbad,  N.  Hex. 


description  . . .. 

discharge 

gage  height* 


[Issourl  Hirer  at 

descrt|  t  hi 

discharge 
dischMrge. : hlj 


rating  table  . . . 
■Cascade  Crckal 

CascAde  Spring*.  H 


dlBKTIJ  ■  ..'.    . . . 
gage  heights . . 
lar  Rapid*.  Iowa 

•crtpti 


monthly 


gage  heights 

ml  inn  table  

.r  River  at 

Vdar  Rapids.  Iowa 

discharge,  monthly . . 
gage  heights 


o.giool- 


INDEX. 


407 


ook.  Mont.— Continued, 
aradise  Valley  canal  near. 

description 

discharge 

gage  heights 

ttian's  ranch,  near  Augusta,  Mont, 
an  River  at 

description 

rron  River  at  or  near— 
rknlon,  Kans.: 

description 

dLischarge 

gage  heights 

'aynoka,  Okla.: 

description 

itage  heights 

Creek,  near— 
•amar,  Colo.: 

discharge 

r  Creek  ak— 
Buffalo,  Wyo.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Forkscreek,  Colo.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

*r  Creek%  North  Pork  of,  at— 
Forkscreek,  Colo.: 

discharge 

ar  Creek,  South  Pork  of,  at— 
Forkacreek,  Colo.: 

discharge 

ly,  Wyo. 

Shoshone  River  at: 

description 

discharge 

discharge,  monthly — 

gage  heights 

rating  table 

orado  and  Kansas  caiiul.  nmr— 
Prowers,  Colo.: 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

orado  and  Kansas  dam. 
Arkansas  River  at: 

discharge 

orado  River  at— 
Austin,  Tex.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Columbus,  Tex.: 

description 

discharge 

gage  heights 

orado  River  ( of  Texas  -drainage  bunnr 

description 


Page 

107 
107 
107 


118-117 


247 
247 
247 

24tf 
2M4> 


307   ' 

74  i 

75  | 
715  ' 
75-76  l 
7H 

197-198 
198  ' 
199 
1»H 


arr 


207  i 


83 

H 

K.5 
84 
85 


2X0 

27U  2*0 

2*0 


:ni 


:m 
:m  ; 
335 


:t*2  :«< 
333 
:*«  :cu  , 


Columbus,  Nebr.  Page. 

Loup  River  at : 

description 145 

discharge MO 

discharge,  monthly 147 

gage  heights 140 

rating  table 147 

Platte  River  near 

description 152-153 

discharge 158 

discharge,  monthly 154 

gage  heights 158  154 

rating  table 154 

Columbus,,  Tex. 

Colorado  River  at: 

description 332-333 

discharge 333 

gage  heights 333-334 

Concord  ditch  in — 
Spearflsh  Valley: 

discharge 18*1 

Conejos  River  near— 
Mogote,  Colo.: 

description 397 

discharge 39K 

discharge,  monthly 390 

gage  heights 398 

rating  tables 399 

Cook  ditch  in  - 

Spearflsh  Valley: 

discharge 186 

Cook  and  Burns  ditch  in— 
Spearflsh  Valley: 

discharge 13B 

Coolidge,  Kans. 

Arkansas  River  near: 

description 272 

discharge 273 

discharge  monthly 274 

gage  heights 272-273 

rating  table 278-274 

Crooked  Arroyo  near- 
ly Junta,  Colo. : 

discharge 307 

( 'row  ( 'reck  at 

Radersburg,  Mont.: 

discharge 138 

Crow  Creek,  Middle,  near— 
Helca.  Wyo.: 

description 181-182 

discharge 182 

discharge,  monthly 18'1 

gage  heights 182 

rating  table 183 

Crow  Wing  River  at— 
Pillage,  Mont.: 

description 11 

discharge 15 

gage  heights 15 

Crow    Wing     River    drainage    l»asin: 

description 14 

( 'ruez  ditch  near- 
Story,  Wyo.: 

description 79-80 

discharge 80 

gage  heights 80 


Cuero,  Tex. 

Patfe 

Devils  River,  Tea. 

Hr 

O  nadalnpo  River  near: 

Devlla  River  at: 

discharge,  monthly 

340 

"Uncharge,  monthly 

I 

{MS* 

gage  height* 

WW 

Cyclonn  ditch  in— 

J 

Rapid  Orpok  Valley: 

•     illm-harEt!,  month])' 

]>. 

Devlla  River  at— 

Devlla  River,  Tei.: 

»-- 

discharge,  monthly 

so- 

gngehoighta 

Deer  Creek  near- 

Del  Norte,  Colo. 

gage  heighta 

m- 

4110-401 

401 

discharge,  monthly 

we 

Eagle  Paaa,  Tex. 

40* 

1B9-S00 

SOI 

Eckles  ditch  In— 

discharge,  monthly 

ae 

Siwarflsb  Valley: 

j-iim;  lii'iiihti 

"Edgi'mont,  8.  Dai. 

Cheyenne.  River  at 

1>ch  ?,t.iiii.-i.  Iowa. 

ili-M-riptkm 

HI 

gage  heights.  _ 

Ki.lt  bt-ijihts 

RI  Paaii,  Tex. 

Raccoon  River  at; 

RioOrandi'uoar: 

description 

.    ...  3» 

itiiKii  height*     

■M 

iliwlmrge.  monthly 

DtwMoJni-MRIiorat 

b««"1ih:«Iim 

M 

I>™  Moiw*,  Iowa: 

Elk  Creek  nimr- 

ll.«TJ]PtilHI    

HI 

Holau-t,  Okh.: 

discharge. 

*.*«  height- 

Elk  Creek  near- 

Ki-oaaurpia,  Iowa: 

Ph-dinimt,  8.  Dak.: 

i'» 

M 

ilinfhartfi!.  monthly 

Kiiiri'  height.. 

:", 

Elkhorti  Rivera!  nnd  near— 

Ottuinwa  Iowa- 

[Uncharge 

Deis  MotnpH  River  rtrninagu  i>«si 

discharge,  monthly 



Devils  Gate,  Wyo. 

Sweetwater  River  at: 

Norfolk,  Ncbr.: 

discharge 

172 

diacharge 

rating  Utile 

UCrwknl 


»,8.D 


discharge  .. 
he  Bottom  Creek. 
Bed  Water  Blver  Valley: 

discharge  -- ■- 

•Hon,  Ho. 
InmM  River  at: 

description  ..: 

gagehetgnta 

rfcacreek,  Colo 
(*ar  Creak  at 

description     

discharge 

discharge,  montbly 

■age  heights ■■-■ 

rating  table 

-V.rth  Fork  of  ■  ■  -..  Creak  at. 

discharge  

.  i'n-  i  »■ 

discharg 
■  Belknap  caoal  nsar- 
vintlc,  Mu:.:  ■ 

description 

gage  heights. 

rt&ibsoo.  In  J  T 
Brand  River  at 

description 

gage  heigbta.. . .. 

n  Hancock,  Tea. 
BtaOrandeaear: 

deacripUon 

discharge 

discharge,  montbly 

ngeheightn 


Oagely  Arroyo.  Coin. 

discharge SUB 

lialliitin  River  at— 
Logan,  Mont.: 

description _ 113-lSt 

discharge 184 

discharge,  monthly Ittj 

gage  heights 124-1B 

ration  tabid US 

Qalllnas  Rlier  near- 
Las  Vegas,  N.  Hex.: 

description Sffl 

discharge «A 

gagehelgnte 2M 

Oeammadn  River  nuar 
Arlington.  Mo 

description 39 

discharge   M 

discharge,  monthly    as 

jhu--  beigbls ....  37 

ratio*  table 37 

OWudive.  Mont 

Yellowstone  RlTer  at: 

description Sl-M 

discharge 18 

gage  heights 08-W 

Graham  ditch.  Colo. 
at  bead -gate: 

discharge SOS 

description W4-ZHi 

discharge 876.81(1 

discharge,  monthly 278 

gage  heights 27E 

rating  table 875 

Buffalo  canalat  and  near: 

discharge 80* 

Grand  River  at- 

F..rt  Olbson,  Iod.  T.: 

description  *S7 

gage  nelgbM Sf>7 

Granite.  Ok  la 

North  Fork  of  -i.-    River  at: 

description    31» 

discharge 811 

gagebelght* 810 

Greeley.  Colo 

.'»!.-■  la  Poudro  Rlrer  near 

description 188-187 

discharge 1ST 

discharge,  monthly 18B 

■rage  heights 187 

rating  table. 188 

Un-y  Bull  River  at- 
Moeteetso,  Wju.: 

description  M 

discharge     ■.. ** 

gage  heights *M» 


Onto,  inlcp 

(iuwlalune  Klv.r  >>■«« 
Cmr...  T-i 

dinrharv-.  monthly 

rating  ■«■  ■ 

(loadalnpe  BIv.t  drain***  ■- 

Pa«» 

Hermoaa,  fi.  Dak. 
Battle  Creek  at: 

Hill  aty.  8.  D«k. 

Spring  Creek  ati 

discharge 

Unhurt.  Okbv 

Little  Elk  Creek  near 

Holly.  Colo. 

ArkannuRlrerati 

Ouvrnm-y,  Wye. 

North  Platte  River  at 

.W'Hpt.    ■        

dlacharnc   

diwhurp*"-  im.nthly 
gage  height-  

iin-HM 

im 
m: 

IM 
1ST 

Hondo  reservoir  site,  N.  Hex. 

II.      • 

Handy  ditcb  mar 
Ark  ins.  Colo.: 

gage  heights 

Hondo  River  at_ 

Hondo  reservoir  site.  N.  Mei 

discharge 

gage  height* 

RoHweU.  N.  Hex.: 

discharge 

diartuu-gp,  monthly 

1W1 

1U2 

discharge 

Hooker,  Mo. 

Bin  Piney  Creek  near: 

Harlem  <*nal  uear— 
Znri.'h,  Moot,: 

(Hiwbariie 

Harlem  ditch  near 
rhiu—k.  M-.nl 

dincliarit"        

Button.  Wy.. 

Llttli-  l.anm;  .-  Klvrr  wwr 
nWrl|>ti»»    .   .  . 
.h-lmn.- 
ill«  harp'  ..11.1v 

1IW 

IIW 

111 
IX. 

IX! 

1KI 

1*1 

ilisiluiri;.: 

rutin*  table 

ll.n-.-Ctwlt.Cnl.. 

1I..1  Xjirttig*.B  Tiak 

Havro.  Slid 
Mill.  Kiv.rat 

llnt.bInH.io   Kali* 

Hawthorne  dit-htu- 

liaul.l  i  r.-k  Vull.-y.  M  l>«k 

Hy.l.'.llt.  b.t'..l".at 

Heart  Rlrel  m-mr 

Rlihanlbiii.  N    li.K 
iWrh.Mi»n 
dlw-barv'  . 
ilbMbanc.  i .il.lv 

gage  height.        

lly.lr...  nkht 
■>..l..|..ndi  n. .-.  l"«a 

Hn-la.Wyo 

Middle!  r..w  I'wkiKnr 

|..la.  Kan« 

•lln-bargi-.  ui..ntbly      

rating  table  

WiCity,  Iowa. 
I«a  River  at 

description 

discharge _ 

discharge,  monthly  . . 

gage  heights 

rating  table 

I«n  River  at- 
I'.wa  City.  Iowa: 

.li*.bl,rge,  monthly.. 
Jage  heights       

Marnhalltown,  lows: 

dwsTiption 

discharge _.. 

gage  heights. 

1°«  River  oral nags  bnaia: 

description 

J. 
Ur.fi  canal,  Colo.,  at— 
rating  noma: 

discharge. 

Junes  Elver  at— 
fwaomtt,  N'   Dale.: 

description 

discharge _ _ 

gage  heights 

J'Bwson  River  near— 
tiappington,  Hont.: 

description _ 

discharge 

flisrbargc,  monthly.. 

rating  table. ._ 

Jolmbnrg.  Colo. 

fcrath  Plat  to  River  at 

description  ..'. 

discharge _...... 

ilinrljp.rn''.  monthly  . . 

Rage  heights 

rating  table 

Republican  River  at: 

description 

discharge 

discharge,  monthly  . . 

gage  heights 

rating  table _ 

K. 
Sua,  River  at— 
Wompton.  Keub.: 

discharge,  monthly  . 
gage  heights  .     . 

rating  whin... 

T'.fku.  K»-.- 
discharge 
Einnui  River  drainage  basic : 

inscription    

Kwrney,  Wyo. 
Pincy  Creek  nt 


X.  411 

Cranny,  Wyo.  -Continued.  Page. 

Plney  <  'reck  at  -Con  tinned. 

discharge,  monthly 70 

teese  ditch  neur- 
Prowers.  Coin.: 

discharge »! 

discharge,  nmntbly SB 

gaguhelghts M 

rating  table mi 

Cwiesuqnn,  I"wa 

Des  Motors  RWcr  »t 

dm-  r.|.ti..n SB 

dU'harg..  SI 

duharg.-.  m»t>thlv     81 

gat,""  heights        3n 

■'ivv  ■..'■  ■      ;*i 

fersey.  Colo 

Latham  ditch  at 

discharge   101 

ftcnith  Pla'tf  River  at 

discharge  184,«17 

:.-:.,.   ..i  ....■!.  , im 

gage  heights     1M-IHB 

ratingULle 1« 

linking  Bird  .anal.  Colo 
at  rating  flume: 

discharge        311 

Cnifeliivernt- 
Br..uclio,N  Dak.: 

description  tfl 

discharge S3 

discharge,  month]; TO 

gage  heights IS 

rating  table 70 

L. 
jiCneva.  N.  Men. 
Mora  River  at: 

discharge £49 

gage,  heights 24* 

,»  Junta.  Colo. 

Arkansas  River  at: 

description a« 

discharge rWSKH 

discharge,  monthly 2*0 

gage  heights _ _ axi 

rating  table W4 

.ako  Fork  of  Arkansas  River  at- 
Arkansas  Junction.  Colo.: 

discharge _ Mil 

gage  heights 'AM 

Clay  Creek  nt 

discliarge _ '-It! 

jiinar  bridge,  Colo, 
Arkansas  River  afc 

iHsPbarge "^ 


412 


INDEX. 


Lamoure,  N.  Dak.  Page. 

James  River  at: 

description 45 

discbarge 46 

gage  heights 45 

Langtry,  Tex. 

Rio  Grande  near: 

description 385 

discharge 2*5-387 

discharge,  monthly 368 

gage  heights 367-388 

Laramie,  Wyo. 

Little  Laramie  River  near: 

description 169 

discharge 169 

gage  heights 170 

Laramie  River  at— 
Uva,  Wyo.: 

description 167-168 

discharge 168 

discharge,  monthly 169 

gage  heights 168 

rating  table 169 

Las  Animas,  Colo. 
Arkansas  River  at 

discharge 305 

Purgatory  River  at: 

discharge 309 

Las  Animas  canal,  Colo.: 

discharge 308 

Las  Vegas,  N.  Mex. 
Gallinas  River  near: 

description 253 

discharge 254 

gageheights 254 

Latham  ditch  at- 
Kersey,  Colo.: 

discharge 207 

Leadville  Junction,  Colo. 

E&nt  Fork  Arkansas  Rivor  at: 

discharge 811 

gage  heights 311 

Tennessee  Fork  Arkansas  River  at: 

gage  heights 312 

Lecompton,  Kans. 
Kansas  River  at: 

description 208 

discharge 209 

discharge,  monthly 211 

gageheights 209 

rating  table 210 

Lexington,  Nebr. 
Platte  River  near: 

description 155 

discharge 155 

discharge,  monthly 157 

gage  heights 156 

rating  table 156 

Liberty,  Kans. 

Verdigris  River  near: 

description 257-258 

discharge 258 

discharge,  monthly 260 

gage  heights  258-259 

ratingtable 259 


Little  Elk  Creek  near—  P*| 

Hobart,  Okla.: 

discharge 

Little  Laramie  River  near— 
Hatton,  Wyo.: 

description 

discharge 

discharge,  monthly 

gageheights 

ratingtable 

Laramie,  Wyo.: 

description 

discharge 

gageheights 

Little  Missouri  River  at— 
Camp  Crook,  S.  Dak.: 

description 

discharge 

gageheights 

Medora,  N.  Dak.: 

description v 71 

discharge 

discharge,  monthly 

gageheights 7 

ratingtable 

Little  Piney  Creek  near- 
Arlington,  Mo.: 

description 

discharge 

discharge,  monthly 

gageheights 

ratingtable 

Livingston,  Mont. 

Yellowstone  River  near: 

description 

discharge 

discharge,  monthly 

gageheights 

rating  table 

Lockhart  ditch. 

Rapid  Creek  Valley: 

discharge 

Logan,  Mont. 

Gallatin  River  at: 

description 122 

discharge 

discharge,  monthly 

gageheights 134 

rating  table 

Longview,  Tex. 

Sabine  River  near: 

description 

discharge 

Los  Alamos,  N.  Mex. 
Sapello  River  at: 

description 241 

discharge 

gage  heights 

Loup  Rivor  at— 

Columbus,  Nebr.: 

description 

discharge 

discharge,  monthly 

gage  heights 

ratingtable 


Maqooketa  Klvnr.  Month,  at- 
M'.nth-i-llo.  Io»: 

darharge   

Maqnoknla  Rlirr  drainage  baalD 

Margin-rotta .■  near- 

Pn»8.Tai 

description 

gaffe  heights 

rating  table 

Mania  dee  CHUM.    SwOaage 
Harlan  K:ver  near 
Bbelby ,  Moat : 

description 


gage  belgbls 

rating  table 

Arroyo,  Colo  — 


Marquette,  Wyo. 

South  Fork  Bhoafaone  River  at 

description         . 

discharge 

discbarge,  mirotbly      

gage  heights  

rating  table 


Iowa  River  at: 

description 

discharge  _--.._.......,.-,. 

gage  height* 

Medicine  Bluff  Crwk  near— 
Heera,  Okla.: 

discharge  . . .,... 

Medora,  N.  Dak. 

Uttle  Missouri  River  at 

description ......... 

discharge 

diwlmrge,  monthly  - 

pigv  L.'inlita 

rating  lable        

Heera,  Okla. 

Medicine  Bind  Creek  near 

discharge 

Meeteetee,  Wyo. 

Grey  Hull  River  at 

description _ . . 

discharge 

gage  heigh  til 

Meramec.  Mo. 

Meramec  River  n«er 

deacriptioo  . 

discharge 

dlacharge.  monthly 

gage  heights  

rating  table 

Meramec  Spring  near : 

description 

discharge      

discharge,  nwmtbly 

gage  helgbts  


MunttiHK  River  at  and  near— Oontd.  Page. 

Fen  ton.  Mo. -Continued. 

discharge fflH.aW 

gage  heights., 28MM8 

Eureka,  Ho.: 

description *40 

diacharge 2*" 

discharge,  monthly SUS 

gage  heights S4< 

rating  table 3tl 

Meramec,  Mo.: 

description 2B 

discharge               «« 

discharge,  monthly S*i 

gsgeheights.        SM 

rating  table 8S 

Merameo  River,  Dry  Fork,  near  - 

Bt.  James,  Mo.: 

description S*$ 

discharge               H2 

gage  heigh  la  _       HX 

M.-rmr,.-.-  River  driiiniigo  basin: 

description                      133 

llenrnin  Spring  near— 

MiinimiT,  Mo.: 

description 2fi-S« 

discharge SB 

discharge,  monthly _._ £f! 

gage  heights ««-St; 

rating  table 2(1 

Middle  Creek  near— 

Bowman,  Mont.: 

description 139-iai 

discharge.-.-. I!>. 

Middle  Loup  River  near  - 

St.  Paul,  Nohr.: 

description IBi) 

discharge _ 1.71 

discharge,  monthly liVS 

gage  heights 131 

rating  table. 1.11 

Mid  vale.  Mont. 

Two  Medicine  Creek  at: 

gage  heights Hi; 

Milk  River  ai- 
Havre,  Moui.: 

discharge HM-1H1 

discharge,  monthly ill 

gage  height* Ill) 

rating  table Ill 

Malta,  Mont.: 

discharge    hH 

discharge,  moiithlv IIW 

gage  heights imim 

rating  ruble I  in 

Miuuoscla.  S   link. 

d.-s.riplion .11 

gage  height*. Ill 

rating  table ill 


Minn 


a  River 


Mankaf 

description _ _.      IS 

discharge 

gage  heights 

Minnesota  River  drainage  basin: 

description 

Mlmonrl  River  at— 
Cascade,  Mont.: 

description . 

discharge 

discharge,  monthly 

gage  heights 

rating  (able 

Missouri  River  near- 
Townaend.  Mont 

description IB- 

discharge 

discbarge, monthly      . 

gage  heights. 

rating  table 

Missouri  Hirer  drainage  basin: 

description 31 

Mitchell,  Nubr. 

North  Platte  River  at 

description MB- 

dlscharge 

discharge-  monthly 

gage  heights       

rating  table 

Mogotc,  ('-  ■■ 

Conejua  Kieer  near 

description 

.lischargn 

discharge,  monthly 
gi.gr  heights.     . 

rnilligTal.lt- 

Monti.-.-!!...  L.wa 

South  Mn-iuokcta  River  al 

illaeharge - 

His.rhend.Tvx. 

Peru*  River  near: 

il.-s.Tlpl  ion 

discharge,  monthly 

gnge  heights 

MornIiiver.il 

1...  Cuevs.  N.  Mux.: 

discharge 

gage  heights 


INDEX. 
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North  Platte,  Nebr.  -Continued.  Page. 

North  Platte  River  at— Continued. 

discharge,  monthly 150 

gage  heights : 158 

rating  tablo 150 

North  Platte  River  at— 

Bridgeport,  Nebr.: 

description  ..'. 150-1*) 

discharge : 160-161 

discharge,  monthly 162 

rating  table 162 

Guernsey,  Wyo.: 

description 165-166 

discharge 166 

discharge,  monthly 167 

gage  heights 166 

rating  table 167 

Mitchell,  Nebr.: 

description 162-163 

discharge 163 

discharge,  monthly 165 

gage  heights 164 

rating  table 164 

North  Platte,  Nebr.: 

description 157-158 

discharge 158 

discharge,  monthly 150 

gage  heights 158 

rating  table 150 

Saratoga,  Wyo.: 

description 174 

discharge 175 

discharge,  monthly 176 

gage  heights 175 

rating  table 176 

O. 

( >sagc  River  at— 
Ottawa,  Kans.: 

description 41 

discharge -12 

gage  heights 42 

Ottawa,  Kuns. 

Osage  River  at: 

description 41 

discharge  __ 42 

gage  heights 42 

Otter  ('reek  near  — 

Mountain  Park.  Okla.: 

description    316-317 

discharge 317 

discharge,  monthly 310 

gage  heights 317-318 

rating  table 318 

Ottumwa,  Iowa. 

Pes  Moines  River  at: 

discharge    34 

( Miachita  River  near 
Malvern.  Ark.: 

description      313  311 

discharge 314 

gage  height**     314  315 

Oxford  Farmer**  canal  near 
Xepesta,  Colo.: 

discharge 202 

discharge,  monthly 203 

gag>  heights 202 

rating  table 203 


Page.        Plait' i  )i.  ■ 


Paradise  Valley  canal  near- 
Chinook,  Mont. r 

description  ' HIT 

discharge. Utl 

gageheighta 107 

Pecos,  Tex. 

Margtieretts  Dime  Dear: 

description oBS 

gage  heights - 857 

rating  table 35B 

Pecos  River  Dear 

descrtptlun  ...  858 

discharge    856 

dlscharge.tnoDtlily.... 858 

r.-im  '..    i. »T 

Pecos  River  at  or  near— 
Carlsbad.  S  Mm  : 

description 86*  SSS 

discharge 858 

gage  heights »*■  BSD 

Moorbead.  Tex  : 

description  951 

discharge 8K-H68 

discharge,  monthly 854 

gagenelgbta ■■■ 8M 

description *S 

discharge 858 

discharge,  month]  I       858 

gage  heights ..? —  8H 

ratlDg  table 857 

Roswell.  N  Hex.: 

description J*n 

discharge          WD 

gage  heights ml 

Bants  Rem.  N    Mei 

description *:>  t\ 

discharge a«4 

gago heights  ...  8B4-W6 

Piedmont. «.  Dak 

Elk<*r««kn«er 

dwicription _ 4H-M 

discharge 49.138 

gage  heights IB 

Pillager,  Mont. 

Crow  Wing  Elver  at: 

description 14 

discharge 1ft 

Plney  Creek  at— 

Kearney.  Wyo.: 

description 77 

discharge 77-78 

discharge,  monthly  711 

gage  heights 7K 

rating  table Til 

Plnuy  Creek,  Wyo.: 

ditches  and  Iribulnrie-  from: 

Srr  nln-fiiK  Piiir-v:  Little  Piney. 
Platte  Con  von,  Colo 

S-mth  Platte  River  at: 

discharge »I7 

gage  heights at! 


Den  Maine*.  Iowa: 
description  .... 

discharge 

H«ge  heights.. 
■Uderabnrg,  Mont. 

Ifcvharge 

it-,  I  .-  :>»i 


tt 

dim  :•*■:«•    monthly  IS 

km- ■» •igbtt 61-B 

nn-Mifl*1.!.- K 

b;  ■  Creek at. 
Xystlr,  8.  Dak.: 


Sapid.  S.  Dak 

description 

dtacbanre 

ilLvhBryc.  mootfclr 

g*g*belg  .■• 

bf»d  Valley  ditch  in— 

Sipid  Creek  Valley,  8.  Dak.: 

discharge 

WEiTer,  North  Pork.  near— 
Onnite.  Okla.: 

description 

dim-bargo 

gage  heights 


li- 


Kejuibiii-an  River  a-     Col  l>i-i^J 
Junction,  Kaon     O.otinned. 
discharge.  ;  .   ot  hly  

gagehebtbts 

rating  tabic 

Superior,  Nebr 

description 

discharge,  montbrj  

mute  heights 

rating  table 

[(■  ;n.' ;.  »■■  Rlrer.  Booth  Fork  of. ai 
BeDkelman.  Nebr 

description  

discharge 

discharge,  mont  hly      .     . .    . . 
gage  brighta 

Rhodes  Station,  Colo 

North  Fort  South  Platte  River  r 

K:.  !.*f  .!  •    Okla 

4  handler  Creek  near- 
discharge        

fti.-bardi.rti.  N*  Dak 

Heart  River  near 

deecripllnn    

discharge  

dlscbarge.inuotbly 

gage  height* 

ratingtabh-  


Crow  Creek.  8.  Dak.: 


,  Rio  Grande,  N.  Uex. 
Rio  Grande  near: 
description  — 


discharge,  monthly  . . 

gage  heights 

rating  table 

HimiwiolB,  S.  Dak. 

description...  

discharge 

itiarharge.  monthly  .. 
guge  heights 

HviULri,,!  River  at- 
fcnkeimor,.  Nebr 

description  


jage  heights. .. 
rating  table... 

Inaction,  Kanu.r 


mthly.. 


raring  tabic. 

Del  Norte.  Colo.: 

description  .. 

discharge 


i-'i 


gage  heights 

rating  table flK 

Devils  River  (bulow  mouth  .i,  Tex.: 

description 3« 

discharge 31S-W7 

discharge,  monthly 3*« 

gago  heights SiT-Sts 


Bio  Grande  at  and  near— Continued.        Page, 

Eagle  Pass,  Tex.: 

description 311 

discharge 3(1-8(4 

discharge,  monthly  _ 3(5 

gag*  heights 3(4 

El  Paso,  Tex.: 

description -. 378-379 

discharge 37MM 

discharge,  monthly 88S 

gage  heights 3»l-88* 

Embodo,  N.  Hex.: 

description 391 

discharge 3B2-888 

discharge,  monthly :en 

gage  heights BM 

Fort  Hancock,  Tex.; 

description 376 

discbarge 877 

discharge,  monthly 378 

gage  heights 378 

Langtry,  Tex.: 

description .„.         386 

discharge 3tft-3B7 

discharge,  monthly 80S 

gage  heights 3H7-3B8 

Presidio,  Tex.  (above): 

description  _ _ 373 

discharge 373-37S 

discharge,  monthly B78 

gage  heights 37S-870 

Presidio,  Tex.  (bflknv): 

description 8fln 

discharge _ 3W-372 

discharge,  monthly 373 

gage  heights _ 372 

Rio  Grande,  N.  Mes.: 

description 3H7 

discharge,  monthly 3BII 

gage  heights.  3H^:«> 

SanMarclal.N  Mex.: 

deocripiion         m-m 

discharge  3NS-3H5 

discharge,  monthly 3MU 

gage  heights  :«d 

Rio  Grande  drainage  basin: 

description l-HIMHl 

Riverside.  Tex. 

Trinity  River  at: 

discharge 331 

discharge,  monthly ;i£> 

nag"  n.ights :mh-:k( 

rating  table :t'4 

Rocky  Fr.rd.  Colo. 

description Btvaw 

discharge am 

discharge,  monthly atfe 

rating  table g*7-&<K 


Roswell,  N.  Mex. 
Hondo  River  at: 

description 

discharge 

gage  heights 

description 

discharge  ...-.- 

gageheightB _ 

Rule  Creek,  Colo. 

discharge 

Sabine  River  near- 
Longvlew,  Tex.: 

description 

discharge 

Sabine  River  drainage  basin: 

description _ 

St.  James,  Mo. 

Dry  Fork  of  Meramec  Biver  near 

description 

discharge  „._..„. 

gage  heights _ 

St.  Pan!,  Nebr. 

Middle  Ijinp  River  near 

denrrlptlon 

discharge 

discharge,  monthly . 

gaaebelghu 

North  Loup  River  near: 

description  

discharge,  monthly 

gag*-  hftgbrp . 

rating  tab)* 

M --  Colo 

description  

discharge,  oi.mtbly  

gngo  heigbla 

rating  lahle      

Sal-mlllc  M"OI 

West  Gallatin  KH-eraf 

description      

discharge 

discharge,  monthly .  . 

rating  table 

Kalida.  O.lo. 

Arkansas  River  at: 

descriptton 

discharge 

discharge,  monthly 

gago  heights 

rating  table 

Sallna.  Kans. 

Saline  River  uear: 

description 

discharge 

discharge,  monthly  .... 

gago  heights 

;  ratiuglable 


aanuelitoaRlTeral 

dncHpttoQ 

gage  hi-igbu 


daacripUon . 

discharge 

gageheigbta 

^ppiuKtun.  Hoot. 
IfBenmi  River  near: 

description 

discharge  . 

discharge,  monthly  . . 

gage  heights 

rating  table „ 

BuMoga,  Wyo. 
Korth  Platte  Elver  at: 

dwcrlptloo 

discharge 

(Usclinrp?.  monthly  .. 

gage  height* 

rating  table 

'tjtwmni,  Mnnt. 
Musselshell  River  near: 

description 

gage  heights 

8*n»r,  Mont 

Marias  Hirer  near: 

description 

discharge 


r  at — Continued.  Page, 

Cody,  Wyo.-fontlnuori. 

jisrharge.  monthly K 

gsgsoeighta H 

rating  taMe.  86 

Shoshone  Hirer.  South  Fork  of,  at— 
M«  n(  utrf  t ,  ■ .  Wyo. 

description HS-M 

discharge  M 

discharge,  monthly «7 

MlUfMi aS-ST 

rating  table K 

Smith  ditch  in— 
Spearflah  Valley: 

•ilBcharse.... 138 

Smoky  Hill  River  at— 
Ellsworth.  Knni 

descrlpti'in £80 

.1.-  haw    month), Efi 

gags  heights 131 

rating  table... sat 

Solomon  River  near- 
Nilea  Kane .: 

description      aS4-!SS 

discharge SSi 

discharge,  monthly 427 

gage  heights...  .. Sd-8» 

rating  table at 

Booth  ditch  In- 
Rapid  Creek  Valley. 

discharge 1 35 

Booth  Platte,  Colo 

Sooth  Platte  Klvcr  at 

dmcrlptlou 318-204 

discharge ...  3M 

discharge,  monthly  10 ) 

gagehvlgbte     ..    .  SW  «6 

rating  tahlm  ...  S06-U06 

S'ortl'Purk  <>I  Snath  PUtte  River  ai: 

discharge *W 

ftooth  Fork  of  *mlb  Platte  River  at 

discharge 9tl 

South  Plattr  River  at- 
BigMyrlng.  N.-l.r 

deacrlptloti  ITS  in 

discharge        ITT 

liiwharg".  monthly 178 

l««  heights IT7-17D 

rating  table 178 

dearrlptkni IW-SM 

discharg- 3)1 

discharge,  monthly  *i 

gage  he.gbis.  Wl  9K 

Jnleeborg.  Colo : 

description  179 

discharge. I«l 

discharge,  monthly        Wl 

rait"  heights -   ■ W 

rating  tahlr Wl 

owcrtptioo  IMS-IB* 

di^borde m.am 

discharge,  monthly     1*6. 

gage  heights l*«-)sS 

raUng  table ■        Vft 


gage  heights 

South  Platte.  Colo. 

ilea-  r .  i-i  i  ■'.- 

!    -    '■  i'K.- 

lisc  barge,  monthly . . 
gage  heights 

St.v.r.i   ■  ■■• 


i  Stevenson,  N.  Dak.— Continued.  Page.  1 

Cannon  Ball  RlTer  at— Continued. 

discharge «  - 

gage  heights «H 

Stone  City.  Iow«.  ' 

Wspsiplnicon  Blrer  at 

I  description  ....   .  .         hM 

,  discharge  . . 


h  Platte  Biier,  North  Fork  of, a 


207 


South  Platte,  Colo.: 

discharge 207 

South  Platte  Biier,  Sonth  Fork,  at— 
South  Platte,  Colo.: 

discharge 917 

Soulbband,  Nebr. 

description 1*1-138 

discbarge _._ 138 

gage  heights 136 

Spear  tint],  S.  Dak, 

Spearflah  Creek,  near: 

description  .._ e* 

discharge (8 

discharge,  monthly 6t 

gage  heights IB 

rating  table 63 

Spearflsb  Creek  near— 
Spear Aib.  8.  Dak.: 

description  ft! 

discharge .......-.._....  <ff 

dif  charge,  monthly _ 61 

gage  height  i 


rating  table. 
Splltn-'k.  Wyo. 


gage  heights . . 
rating  table  . 
Story,  Wyo 

Crura  ■'.'!.  near 


'.il.ly  . 


discharge a* 

gag**  heights H 

I'rairiu  Dog  iliich  near: 

description tMI 

discharge  SI 

gage  heights il 

Strater  ditch 

Battle  Creek  basin,  S.  Dak.: 

discharge 11 

Stnrgis.  S.  Dak. 

Bear  Butte  Creek  shore: 

discharge - 19 

Christian's   ranch    near  Augusta, 
Mont.: 

description  ..... lis.  U1 

Superior.  Nebr. 
mill  race  near: 

discharge 811 

gage  heights 1119-29 

Republican  River  near? 

description 1IS-J1'. 

discharge Si; 

disi  llarge.  monthly  ._ ill 

gage  heights 


table. 


Kplitrock.  Wyo.; 


Spearflah  Valley: 

Spring  Creek  m  - 
Blair's  ranch  neai 


WaugaMDCeV 

diacbarge  . 
Sink  Hole: 
disc 


Spring  in  Wii'hlta  JIi.u 

Sterling,  Col... 

South  Pbilto  River  a 
discharge 

Sfvenw.ii.  X  .Dak. 

Cnnm.n  Rail  Hirer  a 


.■niii'wi'  Fork  of  Arkansas  River  at 
Lead  villi;  Junction,  Colo.: 

hermopolb-.  Wyo. 
Bighorn  River  riosr. 

dlKhargr    ... 

dl!-]j»nt<-.  monthly 


papas  Creek  at—  Page. 

Swink,  Colo.: 

discharge 810 

ditch  in- 
Spearflsh  Valley: 

discharge 138 

focgne  River  at— 
Dayton.  Wyo.: 

description 82 

discharge 82 

gage  heights 83 

P.  K.  cabins: 

discharge 186 

Kans. 
Kansas  River  at: 

discharge 238 

fovnsend,  Mont. 

Missouri  River  near: 

description 119-130 

discharge 121 

discharge,  monthly 128 

gage  heights 121 

rating  table 122 

Trinity  River  at— 
Riverside,  Tex.: 

description 322-323 

discharge 323 

discharge,  monthly 326 

gageheights 823-324 

ratingtable 824 

Trinity  River  drainage  basin: 

de*»cription 822 

Turkey  Creek  near- 
Victory,  Okla.: 

discharge 830 

Two  Butte  Creek  at— 
Holly,  Colo.: 

discharge 810 

Two  Medicine  Creek  at— 
Midvale,  Mont.: 

description 113 

gageheights 116 


Cva.Wyo. 

Laramie  River  at: 

description 167-108 


INDEX. 
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Page. 


discharge 

discharge,  monthly 

gageheights 

rating  table 


Valentine,  Nebr. 

Niobrara  River  near: 

description 

discharge 

discharge,  monthly 

gageheights 

ratingtable 

Victory,  Okla. 

Turkey  Creek  near: 

discharge 

Verdigris  River  near— 
Catoosa,  Ind.  T.: 

description 

gageheights 


Verdigris  River  near— Continued. 
Liberty,  Kans. : 

description 257-258 

discharge 258 

discharge,  monthly 260 

gage  heights 258-250 


rating  table 


250 


168 
109 
168 
169 


46 
46 
4« 
47 
47 


320 


260 
2bl 


W. 

Waco,  Tex. 

Brazos  River  at: 

description .  325-326 

discharge 327 

discharge,  monthly 328 

gageheights 327 

ratingtable 328 

Walnut  River  at— 

Arkansas  City,  Kans.: 

description 2fll 

discharge 261 

discharge,  monthly 268 

gageheights 2H2 

ratingtable 262 

Walter  and  McVey  ditch  in— 
Spearflsh  Valley: 

discharge 136 

Walter  and  Schuler  ditch  in— 
Spearflsh  Valley: 

discharge 186 

Wapsipinicon  River  at— 
Independence,  Iowa: 

discharge 21 

Stone  City,  Iowa: 

description 10 

discharge 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 20 

Wapsipinicon  River  drainage  basin: 

description 10 

Washita  River  at— 
Anadarko,  Okla.: 

description 315 

discharge 315 

gage  heights 316 

Watertown,  S.  Dak. 
Big  Sioux  River  at: 

description 42-43 

discharge 43 

discharge,  monthly 44 

gage  heights 43-44 

rating  table 44 

Waugh  ranch,  S.  Dak. 
Spring  Creek  at: 

discharge 136 

Waynoka,  Okla. 

Cimarron  River  near: 

description 246 

gageheights 246 

Weber,  N.  Mex. 
Mora  River  at: 

description 247-248 

discharge 248 

gage  heights 248 

West  Gallatin  River  near— 
Salesville,  Mont.: 

description \3fc-A2l 

discharge ^ 
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West  Gallatin  Biver  near— Continued.     Page. 
Salesville,  Mont.— Continued. 

discharge,  monthly 129 

gago  height* 127-128 

rating  table 128 

Wichita  Mountain*. 
Springs  in: 

discharge 821 

Wild  Horse  Creek,  Colo, 
at  mouth: 

discharge 310 

Woodward,  Ok  la. 

North  Fork  Canadian  Biver  near. 

description 246 

gage  heights 246 

X. 

X  Y  canal,  Colo.,  discharge 310 

Y. 

Yantic,  Mont. 

Fort  Belknap  canal  near: 

description 107-108 


Yantic,  Mont— Continued.  Pi 

Fort  Belknap  canal  near— Con td. 

discharge 

gage  heights 

Yellowstone  Biver,  at  or  near— 
Olendive,  Mont.: 

description W 

discharge 

gage  heights 91 

Livingston,  Mont.: 

description 

discharge 

discharge,  monthly 

gage  heights J 

rating  table 


Zurich,  Mont.: 

Harlem  canal  near: 

description 

discharge 
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West  Gallatin  River  near— Continued.     Page. 
Salesville,  Mont.— Continued. 

discharge,  monthly 189 

gage  height* 127-128 

rating  table 128 

Wichita  Mountains. 
Springs  in: 

discharge 821 

Wild  Horse  Creek,  Colo, 
at  month : 

discharge 310 

Woodward,  Okla. 

North  Fork  Canadian  River  near: 

description 245 

gage  heights 246 

X. 

X  Y  canal,  Colo.,  discharge 310 

Y. 

Yantic,  Mont. 

Fort  Belknap  canal  near: 

description 107-108 


Yantic,  Mont.— Continued. 

Fort  Belknap  canal  near— Con td. 

discharge 108 

gage  heights 108 

Yellowstone  River,  at  or  near— 
Glendive,  Mont.: 

description 91-88 

discharge 88 

gage  heights 93-87 

Livingston,  Mont.: 

description 9t 

discharge 98 

discharge,  monthly 88 

gage  heights £?* 

rating  table 9 


Z. 


Zurich,  Mont.: 

Harlem  canal  near: 

description 

discharge 


108 
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Department  of  the  Interior, 
United  States  Geological  Survey, 

Hydrographic  Branch, 
Washington,  D.  C.,  March  &?,  1901*. 

*R:  I  have  the  honor  to  transmit  herewith  Water-Supply  Paper 
100,  which  is  Part  IV  of  a  series  of  four  papers  numbered  97  to 
\  inclusive.  These  papers  constitute  the  Report  of  Progress  of 
earn  Measurements  for  the  Calendar  Year  1903.  Parts  I  and  II  of 
>  report  contain  the  results  of  the  data  collected  from  the  territory 
t  of  the  Mississippi.  Parts  III  and  IV  are  devoted  to  the  data 
ected  in  the  territory  west  of  the  Mississippi. 
he  work  of  assembling  the  original  data  on  which  this  report  is 
ed  and  the  preparation  of  the  same  for  publication  has  been  done 
ler  the  immediate  direction  of  John  C.  Hovt,  who  has  been  assisted 

*•       7 

Frank  H.  Brundage,  L.  R.  Stockman,  R.  H.  Bolster,  H.  J.  Saun- 
s,  and  W.  A.  Brothers.     Acknowledgment  is  due  these  persons  and 
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Very  respectfully, 

F.  II.  Newell, 
Chief  Engineer, 
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Director  United  State*  Geological  Su7*vey. 
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Part  III.  Western  Mississippi  River  and  Western  Gulf  of  M< 
Drainage. 

Part  IV.  Interior  Basin,  Pacific,  and  Hudson  Bay  Drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle, 
these  larger  drainages  are,  for  convenience  in  arrangement,  subdn 
into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as  pi 
cable,  geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  re< 
gaging  stations,  the  results  of  the  computations  based  upon  the  o 
vations,  and  such  other  information  as  has  been  collected  in  the  va 
drainage  areas  that  may  be  of  use  in  hydrographic  studies,  inclu( 
as  far  as  available,  a  description  of  the  drainage  area  and  the  str 
draining  it. 

For  each  regular  station  are  given,  as  far  as  available,  the  fo 
ing  data: 

1.  Description  of  stations. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-c 
The  descriptions  of  stations  give,  as  far  as  possible,  such  gei 

facts  about  the  locality  and  equipment  as  would  enable  the  read< 
find  and  use  the  station.     They  also  contain,  as  far  as  possible,  a 
pi  etc  history  of  all  the  changes  that  have  occurred  since  the  e 
lishment   of    the  station   that  would    be   factors   in   using   the 
collected. 

The  discharge-measurement  table  gives  the  results  of  the  disci 
measurements  made  during  the  vear.  This  includes  the  date 
hvdrographer's  name,  the  gage  height,  and  the  discharge  in  se< 
feet. 

The  table  of  daily  gage  heights  gives,  for  each  day,  the  fluctua 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage 
ings  taken  on  that  day.     At  most  of  the  stations  the  gage  is  re 
the  morning  and  evening. 

The  rating  table  gives  discharges  in  second-feet  correspondii 
each  stage  of  the  river  as  given  by  the  gage  heights.  It  depen< 
the  general  law  that  for  streams  of  practically  constant  cross  se 
the  discharge  is  a  function  of  the  gage  height  and  that  like 
heights  will  have  the  same  discharge.  In  its  preparation  the  disci 
measurements  arc  plotted  on  cross-section  paper  to  some  conve 
scale,  using  gage  heights  as  ordinates  and  discharges  as  absc 
Through  these  points  a  smooth  curve  is  drawn,  which  is  the 
for  the  table.  From  this  curve  are  tabulated,  on  forms  prepare' 
the  purpose,  the  discharges  corresponding  to  each  tenth  of  a  fcx 
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the  gage.  The  first  and  second  differences  between  the  successive 
discharges  are  then  taken.  These  are  adjusted  on  the  assumption  that 
there  is  a  gradual  increase  in  the  discharge  as  the  gage  height  increases, 
and  the  discharge  values  in  the  table  are  then  adjusted  according  to 
these  revised  differences.  In  preparing  the  rating  table  all  available 
data  are  brought  into  use,  including  special  conditions  which  might 
affect  the  discharge.  For  high  waters  above  the  stage  covered  by 
discharge  measurements  the  general  rule  is  to  extend  the  curve  by  a 
line  tangent  to  the  curve.  In  case  the  river  overflows  its  banks  a  per 
cent  of  the  discharge  is  added,  depending  on  the  depth  and  velocity  of 
the  overflowed  portion.  For  stages  below  that  portion  of  the  curve 
which  is  fixed  by  discharge  measurements  the  curve  has  been  extended, 
following  the  general  form  of  the  determined  lower  portion.  Notes 
under  each  rating  table  indicate  those  portions  based  on  actual  obser- 
vation and  those  that  are  estimated. 

From  flie  rating  table  and  daily  gage  heights  a  table  giving  the  daily 
discharge  of  the  streams  is  prepared.  From  this  the  table  of  esti- 
mated monthly  and  yearly  discharges  and  run-off  is  computed.  This 
latter  table  gives  in  condensed  form  a  summary  of  the  results  obtained 
from  the  observations  made  during  the  year  at  the  station.  In  order 
to  explain  this  table  the  following.definitions  are  given: 

The  term  "second-feet"  (sec. -ft.)  is  an  abbreviation  for  " cubic  feet 
per  second."  It  is  the  number  of  cubic  feet  of  water  flowing  by  the 
gaging  station  every  second.  The  column  headed  " Maximum"  gives 
the  mean  flow  for  the  day  when  the  mean  gage  height  was  the  high- 
est, and  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might 
have  been  short  periods  when  the  water  was  higher  and  the  cor- 
responding discharge  larger  than  given  in  this  column.  Likewise  in 
the  column  of  "Minimum"  the  quantity  given  is  the  mean  flow  for 
the  day  when  the  mean  gage  height  was  lowest.  The  column  headed 
"Mean"  is  the  average  flow  for  each  second  during  the  month.  Upon 
this  the  computations  for  the  three  remaining  columns  in  the  table 
are  based. 

An  "acre-foot"  is  the  quantity  of  water  it  would  take  to  cover  an 
acre  to  the  depth  of  1  foot,  or  it  is  43,560  cubic  feet  of  water.  This 
quantity  is  used  in  making  estimates  for  irrigation  projects,  and  it  is 
c°inputed  only  for  such  streams  its  may  be  used  for  irrigation.  The 
quantities  in  the  column  headed  "Total  in  acre-feet,"  show  the  number 
°f  acres  which  would  be  covered  1  foot  by  the  flow  during  the  month 
"a<l  all  the  water  been  impounded. 

The  expression  "second-feet  per  square  mile"  means  the  number  of 
(>u hie  feet  of  water  flowing  from  every  square  mile  of  drainage  area 
f°r  each  second.  , 


14  8TBEAM  MEASUREMENTS  IN  1903,  PART  IV.  G*» 

"  Depth  in  inches'9  means  the  depth  of  water  in  inches  that  nodi] 
have  covered  the  drainage  area,  uniformly  distributed,  if  all  the 
could  have  accumulated  on  the  surface.    This  quantity  is  used  far1 
comparing  run-off  with  rainfall,  which  quantity  is  also  given  in  dep4 
in  inches. 

It  should  be  noticed  that  "acre-feet"  and  " depth  in  inches"  reprt- 
sent  the  actual  quantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "second-feet,"  on  the  contrary,  is  merely  a 
rate  of  flow  into  which  the  element  of  time  does  not  enter. 

The  results  of  stream  measurements  made  during  previous  yean 
the  United  States  Geological  Survey  can  be  found  in  the  foUcwhf 
Survey  publications: 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Fart  II. 

1890.  Twelfth  Annual  Report,  Fart  II. 

1891.  Thirteenth  Annual  Report,  Fart  III.  # 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131,  and  Sixteenth  Annual  Report,  Fart  II. 

1895.  Bulletin  No.  140,  and  Seventeenth  Annual  Report,  Fart  II. 

1896.  Water-Supply  Paper  No.  11 ;  Eighteenth  Annual  Report,  Fart  IV. 

1897.  Water-Supply  Papers  Nos.  15  and  16;  Nineteeth  Annual  Report,  Fart  IV. 
.    1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Fart  IV. 

1899.  Water-Supply  Papers  Nos.  35  to  39,  inclusive;  Twenty-first  Annual  Report, 
Part  IV. 

1900.  Water-Supply  Papere  Noh.  47  to  52,  inclusive;  Twenty-second  Annual  Report, 
Part  IV. 

1901.  Water-Supply  Papers  Nos.  65,  (K>,  and  75. 

1902.  Water-Supply  Papers  Nos.  82  to  85,  inclusive. 

1903.  Water-Supply  Papers  Nos.  97  to  100,  inclusive. 

A  limited  number  of  these  tire  for  free  distribution,  and  as  long  as 
the  supply  lasts  the  same  may  be  obtained  by  application  to  the  Director, 
United  States  Geological  Survey.  Aside  from  these,  other  copies  are 
tiled  with  the  Superintendent  of  Public  Documents,  Washington,  D.  C, 
from  whom  they  may  be  had  at  nominal  cost.  #  Copies  of  Government 
publications  are,  as  a  rule,  furnished  to  the  municipal  public  libraries 
in  our  large  cities,  where  they  may  be  consulted  by  those  interested. 
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Most  of  the  measurements  presented  in  this  paper  have  been  obtained 
through  local  hydrographers.  Acknowledgment  is  due  to  each  of 
these  persons,  and  thanks  are  extended  to  other  persons  and  corpora- 
tions who  have  assisted  local  hydrographers  or  have  cooperated  in  any 
way,  cither  by  furnishing  records  of  the  height  of  water  or  by  assist 
ing  in  transportation. 
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Numerous  dam  and  reservoir  sites  and  diversion  points  lor  caoakl 
were  discovered,  together  with  large  tracts  of  fertile  land  capable  of] 
being  irrigated.    In  November,  1903,  extensive  topographic,  soil,  and : 
hydrographic  survey  s  were  began  in  the  Colorado  River  Valley  by  the 
reclamation  service  of  the  Geological  Survey. 

The  Colorado  River  is  formed  by  Grand  and  Green  rivers,  in  the 
southeastern  part  of  Utah.  Of  its  tributaries  Gila  River  rises  in  the 
western  part  of  New  Mexico  and  flows  west  into  the  Colorado  at  Yuma, 
Ariz.,  draining  the  southern  half  of  Arizona.  *  Salt  River,  its  princi- 
pal tributary,  joins  it  about  15  miles  west  of  Phoenix,  Ariz.  Bio 
Verde  and  Tonto  Creek  are  tributaries  of  Salt  River  from  the  north. 
S&n  Juan  River,  with  its  tributaries,  drains  southwestern  Colorado, 
northwestern  New  Mexico,  and  northeastern  Arizona.  It  takes  a  gen* 
erally  westward  course,  joining  the  Colorado  north  of  the  Utah-Arizona 
boundary.  Animas,  Los  Pinos,  and  the  Florida  rivers  are  tributaries 
in  southwestern  Colorado.  Grand  River  has  its  source  on  the  Conti- 
nental Divide,  in  the  northern  part  of  Colorado,  and  flows  southwest 
to  its  junction  with  Green  River.  Gunnison  River,  its  principal 
tributary,  joins  it  from  the  south,  a  short  distance  south  of  Grand 
Junction,  Colo.  Dolores  River  rises  in  southwestern  Colorado  and 
flows  northwest  into  the  Grand,  in  eastern  Utah.  Green  River  rises 
in  the  Wind  River  Mountains  in  the  western-central  part  of  Wyoming, 
its  main  source  being  in  the  lofty  peaks  of  the  Continental  Divide. 
The  source  of  its  tributaries  is  also  among  the  higher  snow -covered 
ranges,  maintaining  the  volume  of  this  stream  late  into  the  summer. 
The  principal  branches  of  White  River  rise  in  White  River  Plateau, 
a  well-forested  tract  in  the  White  River  Forest  Reserve.  A  number 
of  lakes,  among  which  are  Oyster,  Marvin,  Traverse,  and  Deep  lakes, 
furnish  important  reservoir  sites,  if  such  are  ever  needed.  Duchesne 
River,  with  its  tributaries,  Uinta  River,  Lake  Creek,  and  Whiterocks 
River,  flows  into  the  Green  near  the  mouth  of  White  River  and  near 
Ouray,  Utah.  The  Ashley  is  a  small  tributary  of  the  Green,  in  north- 
eastern Utah.  Yampa  River  rises  in  the  eastern  part  of  Routt  County, 
Colo.,  flows  in  a  general  westerly  direction  through  the  entire  county, 
and  empties  into  Green  River  near  the  western  boundary.  The  stream 
is  somewhat  peculiar  in  its  character,  the  upper  branches  having  con- 
siderable fall,  and  the  water,  flowing  rapidly  over  shoals  of  gravel  aud 
rock,  is  easily  taken  out  for  utilization. 

The  following  is  a  list  of  the  stations  maintained  during  1903  in  the 
Colorado  River  drainage  basin: 

Colorado  River  at  Yuma,  Ariz 

Gila  River  at  Yuma,  Ariz. 

Imperial  canal  at  canal  heading  near  Yuma,  Ariz. 

Colorado  River  at  Bulls  Head,  Ariz. 

Verde  River  near  McDowell,  Ariz. 
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Salt  River  at  McDowell,  Ariz, 

Salt  River  at  reservoir  trite,  Roosevelt,  Ariz. 

Tonto  Creek  at  Roosevelt,  Ariz. 

Gila  River  at  San  Carlos,  Ariz. 

Animas  River  at  Durango,  Colo. 

Animas  River  at  Silverton,  Colo. 

Florida  River  near  Durango,  Colo. 

Los  Pinos  River  at  Ignario,  Colo. 

Dolores  River  at  Dolores,  Colo. 

Gunnison  River  at  Whitewater,  Colo. 

Uncompahgre  River  at  Delta,  Colo. 

Uncompahgre  River  at  Montrose,  Colo. 

Uncomi»ahgre  River  at  Colona,  Colo. 

Gunnison  River  near  Cory,  Colo. 

Gunnison  River  (North  Fork)  at  Hotchkiss,  Colo. 

Gunnison  River  near  Cimarron,  Colo. 

Cimarron  Creek  at  Cimarron,  Colo. 

Gunnison  River  at  Iola,  Colo. 

Grand  River  near  Palisades,  Colo. 

Grand  River  at  Glen  wood  Spring,  Colo. 

White  River  at  Meeker,  Colo. 

White  River  (South  Fork)  near  Buford,  Colo. 

White  River  (North  Fork)  near  Buford,  Colo. 

Marvine  Creek  near  Buford,  Colo. 

Uinta  River  at  Ouray  School,  Utah. 

Duchesne  River  near  Myton,  Utah. 

I-ake  Creek  near  Myton,  Utah. 

Strawberry  Creek  in  Strawl>erry  Valley,  Utah. 

Uinta  River  at  Fort  Duchesne,  Utah. 

Uinta  River  near  Whiterocks,  Utah. 

Whiterocks  River  near  Whiterocks,  Utah. 

Ashley  Creek  near  Vernal,  Utah. 

Green  River  near  Vernal,  Utah. 

Green  River  at  Green  river,  Wyo. 

COLORADO   RIVER    AT   YUMA,  AKIZ. 

rhis  station  is  located  in  the  town  of  Yuma,  Ariz.,  1 J  miles  below 
j  mouth  of  Gila  River  and  10  miles  hv  river  above  the  Mexican 
undary. 

Records  of  the  river  height  have  been  kept  by  the  Southern  Pacific 
ilroad  Company  since  April  1,  1878,  on  the  gage  which  was  estab- 
hed  by  Arthur  Brown,  superintendent  of  the  bridge  and  building 
partment  of  the  Southern  Pacific  Company,  during  the  summer  of 
76.  The  lower  section  of  the  rod.  reading  from  10  to  22  feet,  is 
iled  to  the  pile  protection  on  the  right  bank  above  the  Southern 
untie  Railroad  bridge.  The  upper  section,  reading  above  22  feet,  is 
atoned  on  the  lower  side  of  the  first  bridge  pier  from  the  left  bank. 
his  gage  height,  plus  loo  foot,  is  (lie  Southern  Pacific  elevation  above 
*  level.  At  a  later  date  the  Southern  Pacific  Company  established 
vertical  gage  rod  (the  old  rod  still   remaining),  fastened  to  the  pile 


so 
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protection  on  tlif  left  bank  of  the  river  just  below  the  railway  bridge.  ] 
This  gage  baa  been  used  continuously  since  it  was  established  {dale 
unknown),  ami  is  the  one  used  by  the  United  States  Geological  Survey" 
;it  present.  It  ■■;■■.  -iponds  in  elevation  with  the  old  gage  established 
in  1876.  The  gage  is  read  twice  each  day  by  W.  D.  Smith,  who  » 
employed  as  local  hydrographer  for  the  stations  in  this  vicinity. 

Discharge  measurements  are  made  by  means  of  a  {-inch  cable 
supported  on  masts.  At  low  water  measurements  are  made  fnw 
a  boat  held  in  place  by  the  cable.  A  car  is  used  at  flood  stages. 
The  initial  point  for  soundings  is  the  cable  support  on  tbe  south  bank, 
about  20  feet  from  the  water's  edge  at  high  water.  The  cable  has  t 
span  of  660  feet.  At  low  water  the  channel  has  a  width  of  385  feet. 
During  floods  a  large  part  of  the  water  flows  through  an  old  channel 
and  does  not  pass  under  the  cable.  It  is  measured  at  the  point  when 
it  passes  under  the  railway  trestle.  The  channel  of  the  main  river  is 
straight  for  600  feet  above  and  5,000  feet  below  the  station.  The  cur- 
rent is  swift  and  the  gaging  section  is  regular.  The  right  bank  is  low, 
wooded,  and  liable  to  overflow.  The  left  bank  is  not  subject  to  over- 
flow. The  bed  of  the  stream  is  composed  of  silt  and  sand  and  is  very 
unstable.  At  low  water  a  sand  bar  forms,  which  divides  the  channel 
into  two  parts.  The  bench  mark  is  located  on  the  first  pier  from  tbe 
left  bank.  It  is  a  standard  bronze-cap  United  States  Geological  Survey 
bench  mark  and  has  an  elevation  of  137  feet  above  sea  level,  as  deter- 
mined by  the  topographic  branch  of  the  Geological  Survey.  Its  eleva- 
tion above  the  zero  of  the  gage  is  35.31  feet. 

The  observations  at  this  station  during  1!'03  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 


Discharge 


of  Colorado  Hirrr  at  Yuma,  Aru., 


January  2. . . 
.January  3... 

January  5. . . 
January  7... 

January  9 

January  10.. 
January  12.. 
January  14.. 
January  18.. 
January  21.. 
January  23.. 
January  24. . 


W.  I).  Smith.. 


(luptc 


17.40 

3,423 

17.30 

3,503 

17.00 

8,133 

16.00 

2.8W 

18.00 

S, 722 

16.90 

481* 

16.80 

2,8* 

16.95 

2,905 

17.00 

2,asfl 

17.00 

2,«X 

17.10 

3,07* 

17.20 

3,!7< 
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irge  measurements  of  Colorado  River  at  Yuma,  Ariz.,  in  1.903 — Continued. 


Date. 


Hydrugraplivr. 


55 !  W.D.Smith 


56. 


57. 


59.. 

H.. 
2.. 
3.. 
5.. 
6.. 
7.. 
9.. 
10. 
11. 
14. 
16. 
17. 
18. 
20. 
21. 
23. 
24. 
26. 
28. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.d 


A  :»'*•"<»*- 


Feet. 

Second-fed. 

17.20 

2, 997 

17.40 

3, 320 

17.40 

3,266 

17.50 

3,297 

17.40 

3, 382 

17.20 

2,978 

17.15 

2,847 

17.20 

2,997 

17.20 

3, 179 

17.25 

3, 171 

17.41 

3,512 

17.55 

3,  643 

17.71 

3,906 

17. 98 

4,113 

18.00 

3,973 

17.77 

3,807 

17.55 

3,447 

17. 25 

3, 123 

17.21 

3,182 

17.24 

2, 910 

17.29 

3, 313 

17.28 

3, 127 

17.25 

3,  255 

17.50 

3, 500 

17.65 

3,700 

17.69 

3,  (595 

18.14 

4, 0M) 

19.01 

5,791 

18.68 

4, 974 

18.48 

4, 695 

18.26 

4, 183 

18.23 

4, 097 

18.  35 

4,177 

19.84 

7, 146 

19.  73 

6, 806 

19.68 

6,  284 

19.63 

6, 4.34 

20.54 

9, 408 

20.28 

8,789 

20. 05 

8,682 

oo 
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I)iM'ht\rgr  mnmtrrmcnt*  nf  (Mvnvlo  Rirer  at  Ytinwi,  Arte.,  in  190S — (V»iitinn»-il. 


• 

Date. 

Hydrogxapher. 

March  28 

W.  D.  Smith 

March  30 

do 

March  31. 

Apri 
Apri 
Apri 
Apri 
Apri 
Apri 
Apri 
Apri 
Apri 
Apri 
Apri 


2.. 

8.. 

9.. 

10. 

16. 

18 

21. 

23. 

25. 


....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 

27 do 

29 do 

Mav  2 ! do 

«  I 

May  4 j do 

Mav  6 ' do 

Mav  9 do 

May  12 do 

Mav  15 do 

May  1H do 

May  21 do 

May  2:5 do 

May  25 do 

May  28 do 

May  31 do 

.111 111;  2 do 

June  4 <lo 


J  urn*  6 do 

June  S do 

June  10 do 

June  12 do 

June  15 do 

June  17 do 

June  19 do 

June,  22 do 

June  24 do 

June  2*> do 

June  29 do 

Julv  2 do 


Gage       1 
height.     , 

I»i«tbar.- 

Feet.       ! 

S*cnw}-j" 

19.84  ! 

1 

7.C 

19. 58  J 

'V* 

20.20  , 

8,1 

20.27  ! 

V 

21.55 

20,; 

22.85 

32,1 

22.75  ' 

25, 

20.58 

1° 

20.40 

11. 

20.64 

11, 

20.55 

10, 

20.68 

11, 

20.90 

12, 

20.70 

11 

21.60 

17, 

21.75 

21 

21.90 

09 

22.00 

22 

22.  55 

27 

23.  30 

29 

23.  80 

34 

24.  45 

43 

25.  20 

4,^ 

25.  60 

oti 

24.  <>5 

4S 

23.  60 

37 

23.  40 

2* 

23.  40 

2*1 

23.  40 

23 

24.  25 

4(1 

24.  80 

4<! 

25.  25 

52 

25.  75 

54 

26.  35 

5(j 

26.  65 

61 

27.  15 

ttf 

27.  50 

(» 

27.  65 

67 

27.  60 

27.  25 

6< 
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rqe  measurements  of  Colorado  River  at  Yuma,  Ariz.,  in  1903 — Continued. 


Date. 


r2. 
r4. 
rlO 
rl2 
rl5 
rl7 
rl9 
r21 
p23 
p25 
r29 


). 
2. 
4. 
S. 
&. 
2. 
a. 
7. 


Hydrographer. 


W.  D.  Smith 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

L.  M.  Barnes 

do 

do 

do 

W.  D.  Smith. 

do 

do 

do 

do 

do . 

do 

do 

do 

do 

do 


.do 
.do 
.do 
.do 
.do 
.do 

.do 

.do 
do 
do 
.do 

do 


Gage 
height. 

Discharge. 

Put. 

Second-feet. 

26.70 

54,216 

26.05 

51, 

265 

25.20 

44, 

,430 

24.45 

41, 

,853 

23.15 

34, 

096 

22.70 

30, 

,950 

22.80 

30, 

,219 

22.40 

28, 

,558 

22.20 

25, 

,956 

22.90 

30, 

,400 

22.70 

27, 

,120 

21.80 

22, 

,726 

21.60 

20, 

,350 

20.80 

13, 

,325 

20.50 

U> 

,233 

19.75 

8, 

,170 

19.83 

9> 

,193 

19.20 

5, 

,759 

19.00 

5, 

,501 

19.40 

5 

,942 

19.35 

6 

,309 

19.10 

5, 

,138 

19.50 

7 

,399 

19. 50 

7 

,714 

19.30 

« 

943 

19.60 

8 

,331 

19.60 

7, 

,991 

19.70 

7 

,649 

20.40 

9 

,352 

20.70 

11 

,493 

21.00 

15 

,806 

20.35 

9 

,852 

19.90 

7 

,906 

20. 10 

8 

,403 

20.40 

9 

,916 

20.00 

8 

,044 

19.80 

6 

,745 

19.70 

6 

,763 

19.  70 

6 

,396 

19.70 

I          6 

,365 

24 
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Discharge  measurements  of  Colorado  River  at  Yuma,  Ariz.,  in  1908 — Continued. 


Date. 


Hydrogrmphcr. 


W.  D.  Smith. 

do 

do 

do 

do 

do 

do 

.....do 

.....do 

do , 

do 


October  29 

October  31 

Novembers 

November  5 

November  7 

November  10 

November  13 

November  16 

November  18 

November  21 

November  24 

November  26 I do 

November  28 ; do 

i 
November  30 ; do 

December  2 j do 

December  5 , do 

December  8 i do 

December  10 | do 

December  12 ■ do 

December  14 do 

December  16 do 

December  18 do 

December  20 do 

December  22 do 

December  25 do 

December  28 i do 

December  30 ' do 

i 


Gage 
wight 


Feet 
19.75 
19.70 
19.70 
19.70 
19.70 
19.70 
19.70 
19.70 
19.70 
19.65 
19.60 
19.55 
19.40 
19.50 
19.70 
19.20 
19.42 
19.60 
19.65 
19.50 
19. 36 
19.20 
18.85 
18. 55 
18.35 
18.40 
18.90 


Dtochwje- 


SewndjttL 
6, 13* 

6,14* 
6.38C 

6,071 

5,705 

5,70* 

5,352 

5,24? 

5,2$ 

5,011 

5,  (ft 

4,961 

4.70C 

4,W 
6,341 

4,47 
4,68 
5,05 
5,02 
4.9C 
4,7> 

4,3 

3,  r> 

3,2 
3,4 
3.8 


Mean  daily  gage  height,  in  feet ',  of  Colorado  River  at  Yuma,  Ariz.,  for  190.J. 


Pay. 


Jan. 


1 17.60 

2 17.10 

3 17.30 

4 17.20 

5 17.00  ' 

C '  10.90  I 

7 !  16. 90  I 

M !  16.90  j 

10 16.90 

11 16.85 


*>»>. 

Mar. 
17. 37 

Apr. 
20.4* 

May. 

20.  SM 

Jliiu*. 

23.  .50 

July. 
27.  15 

Aug. 
21.. 55 

Sept. 

Oct. 
20.40 

Nov. 
19. 70 

Do 

17.  ao 

19.35 

19 

17.25 

17.53 

20. 30 

21 .  55 

23.  10 

27.  25 

21.."«0 

19.25 

20. 115 

19. 70 

iy 

17.  ir> 

17. 04 

20. 40 

21.72 

23.  10 

27. 10 

21.60 

19.20 

20.60 

19.70 

IV 

17.10 

17.70 

21.05 

21.75 

23.  10 

26.90 

21.  45 

19.05 

20.70 

19.70 

19. 

17.20 

17.72 

20.  NO 

21.  W) 

23.  2-5 

26.  <i5 

21.. 30 

19.15 

20.70 

19.70 

19. 

17.20 

IN.  02 

20.  9* 

21.90 

2:5.  10 

26. 35 

21.10 

19.50 

21.00 

19.70 

19. 

17. 20 

1H.  w; 

21.2* 

21. 9* 

23.  75 

26. 05 

20.95 

19.35 

20.95 

19.70 

19. 

17. 2S 

lS.«.r» 

21.50 

21.95 

21.25 

25.  75 

20.  s5 

19.30 

20.40 

19.70 

19. 

17.  :w 

IS.  66 

22. 75 

22. 00 

21.. 50 

25.20 

20.  SO 

19.40 

20. 15 

19.70 

19 

17.52 

IS.  1M 

22. 65 

22. 15 

21.  SO 

21.75 

20.  65 

19.40 

19.95 

19.70 

19 

17.71 

IK.  37 

22. 20 

25.  00 

21.35 

20.  .50 

19.55 

19.95 

19.70 

19 

MOTT.] 
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Mean  daily  gage  height,  infect,  of  Colorado  River  at  Yinna,  Ariz.,  for  1903 — Continued. 
Day. 


Jan.  I  Feb. 


12 j  16.80 

13 \  16.80 

14 |  16.96 

15 -  17.00 

16 1  17.10 

17 17.10 

M |  17.05 

19 17.00 

20 '  17.00 

« ,  17.00 

22 1  17.00 

28 17.10 

« 17.20 

*5 17.35 

26 !  17.40 


27. 
28. 


17.40 
17.46 

29 j  17.50 

» !  17.50 


81. 


17.40 


17.82 
17.90 
17.95 
18.04 
18.00 
17.76 
17.54 
17.36 
17.25 
17.21 
17.22 
17.24 
17.27 
17.30 
17.27 
17.24 
17.26 


Mar. 


18.22 

18.22 

18.32 

19.85  ( 

19.80  j 

19.52  ' 

19.75  \ 

19.88 

19.65 

19.62 

20.58 

20.52 

20.30 

20.10 

20.02 

20.02 

19.88 

19.65 

19.60 

20.15 


21.92 
21.42 
21.05 
20.78 
20.45 
20.50 
20.40 
20.55 
20.65 
20.60 
20.60 
20.55 
20.50 
20.68 
20.88 
20.90 
20.80 
20.70 
20.72 


May. 

22.50 
22.75 
23.05 
23.30 
23.40 
23.50 
23.80 
23.98 
24.20 
24.45 
24.90 
25.20 
25.45 
25.60 
25.45 
25.10 
24.65 
24.25 
23.85 
23.60 


June. 

:  25.25 
25.55 
25.65 
25.75 
26.20 
26.35 
26.50 
26.65 
26.80 
26.95 
27.15 
27.25 
27.50 
27.65 
27.65 
27.70 
27.60 
27.60 

!  27.50 


July. 

23.65 
23.25 
22.90 
22.70 
22.75 
22.80 
22.60 
22.40 
22.40 
22.30 
22.15 
22.15 
22.90 
23.00 
22.90 
22.60 
22.30 
21.85 
21.75 
21.60 


20.46 

20.15 

20.10 

20.10 

20.05 

19.80 

19.80 

19.80  , 

19.85 

19.80 

19.70 

19.65 

19.45 

19.25 

19.20 

19.20 

19.20 

19.20 

19.25 

19.40 


Sept, 

19.40 
19.15 
19.06 
19.05 
19. 05 
19.40 
19.95 
19.60 
19.30 
19.30 
19.55 
19.60 
19.60 
19.60 
19.70 
19.75 
19.70 
19.70 
20.10 


Oct. 

20.20 
20.40 
20.35 
20.10 
19.95 
19.95 
19.85 
19.80 
19.80 
19.80 
19.70 
19.70 
19.70 
19.70 
19.70 
19.70 
19.75 
19.80 
19.80 
19.70 


Nov. 


19.70 
19.70 
19.70 
19.70 
19.70 
19.70 
19.70 
19.66 
19.65 
19.65 
19.65 
19.60 
19.60 
ltf.60 
19.60 
19.45 
19.40 
19.35 
19.60 


— ■— 
Dec. 


19.65 
19.60 
19.66 
19.50 
19.40 
19.30 
19.20 
19.05 
18.85 
18.66 
18.65 
18.60 
18.40 
18.36 
18.30 
18.36 
18.45 
18.75 
18.90 
18.90 


Estimated  monthly  discharge  of  Colorado  River  at  Yuma,  Ariz.,  for  1903.* 

[Drainage  area,  225,049  square  miles.] 


Month. 


January  

February 

March 

April 

May 

June 

Julv  .. 

August 

September 

October 

^oveml>er 

Deceml>er 

The  year 


Discbarge  in  second-feet. 


Maximum. 


Minimum. 


3,900 

4,100 

9,525 

31,600 

56,401 

72, 219 

69, 500 

19,900 

9,200 

15,  806 

6,386 

5,345 


2,694 

2,800 

3, 375 

9,200 

13, 050 

28, 300 

20, 350 

6,200 

5,000 

6,128 

4, 675 

3,170 


Mean. 


Total  in  acre- 
feet. 


3,  089 

3, 372 

6,117 

14, 326 

33,735 

53, 148 

37, 479 

10, 869 

6,786 

8,482  i 

5,399  | 

4,343  } 


189, 935 

187,  271 

376,120 

852, 456 

2, 074,  284 

3, 162,  526 

2, 304, 494 

668, 309 

403,  795 

521,538 

321,  263 

267, 041 


Run -off. 


72,  219 


2,694      15,595  ,  11,329,032 


Second-feet 

per  square 

mile. 


0.014 
.015 
.027 

..064 
.150 
.236 
.166 
.048 
.030 
.038 
.024 
.019 

.069 


Depth 

in 
inches. 


0.016 
.016 
.031 
.071 
.173 
.263 
.191 
.055 
.  033 
.044 
.027 
.  i '<*.** 

.942 


"<'omputed  bv  indirect  method  devised 
21.19IU 


f>y  W.  B.  Clupp.    See  article  in  Engineering  News,  April 
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f  J 1 1 .  \     IUVKlt    AT    YI'MA    ASH   HU    CITV.  ARIZ. 

Measurements  of  the  discharge  at  the  mouth  of  the  river  Imvclm 
nidi',  and  11  record  of  l  he  periods  during  which  ttw  river  was  dry  taw 
een  kept,  by  \V.  D.  Sinitii,  local  hydrographer  for  this  section, 
'here  is  no  gage  at  this  point.  The  estimated  monthly  dWhnric 
lade  by  Mr.  Smith  is  based  upon  the  measurements  and  estiiiiM" 
ladehy  the  hydrographer.  The  table  of  estimated  monthly  dijehnrip- 
uist  he  considered  as  approximate.  It  is  of  value,  however,  for  its 
mxinnun  ami  ininiinum  discharges  as  estimated  by  the  loeal  hvdrog- 
upher  bused  upon  his  measurements  of  discharge. 

The  observation*  at  this  station  during  1903  have  been  made  uudcr 
lie  direction  of  S.  <!.  Hcmictl,  district  hydrographer. 

Oitchafft  ptwmrrwwfl  ■•'  '"/.i  Rii'fr  <tt  Yuma,  Arit.,  in  1903. 


April  :i 

Aprils 

April  10 

April  Hi 

April  20 

April  US 

May  7 

September  is. 
October  1 

Otfeobtrfl 

October  12 


hi'tgla. 


-J 
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EM invited  monthly  discharge  of  Gila  Hirer  at  Yuma,  Ariz.,  for  1908. 


Month. 


anuarv  . 
•"cbroarv 

m 

tfarch... 
Ipril.... 
blaya 


DiHC'harKe  in  second-feet. 

Mean. 


I 


Maximum.  ,  Minimum. 


2,000 


10 


Total  lor 
month  in 
acre-feet. 


Tune 

Tuly 

August  &  .  .  . 
September  <" 
October**. . . 
November  . 
December.. 


1,400 
1,330 


0 
0 


0 

0 

0 

0 

0 

0 

508 

30,228 

13 

799 

0 

0 

0 

0 

150 

9,200 

123 

7,319 

222 

13, 650 

0 

0 

0 

0 

*May  1-10,  discharge  estimated  at  40  second-feet;  May  11-31,  no  flow. 

b  August  15  and  29-31,  no  flow;  August  1G-28,  discharge  estimated  at  350  second-feet. 

'September  1-10  and  22-29,  no  flow;  September  11-21  and  31,  discharge  estimated  at  207  second-feet. 

^October  1-17,  discharge  estimated  at  404  second  feet:  October  1*-31,  no  flow. 

Mean  daily  gage  height,  in  feet,  of  Gila  Hirer  at  Gila  City,  Ariz.,  for  J  90S. 

October  16 2.15 

October  17 1.85 

October  18 1.70 

October  19  to  December  31,  no  flow. 

IMPERIAL   CANAL   AT   CALIFORNIA-MEXICO   BOUNDARY   LINE. 

Imperial  canal  heads  about  10  miles  by  river  below  Yuma,  Ariz.,  on 

the  California  side.     The  station  is  located  a  half  mile  from  the  river 

and  600  feet  below  the  wooden  head  gates.     It  was  established  October 

&,  1903,  by  W.  D.  Smith.     The  vortical  gage  is  located  just  above 

the  boundary  line  on  the  right  bank.     It  is  read  twice  each  day  by 

'I-  S.  Carter,  the  storekeeper.     Discharge  measurements  are  made  by 

Cleans  of  a  boat  and  cable.     The  initial  point  for  soundings  is  a  charred 

post  at  the  southeast  corner  of  the  corral  about  150  feet  west  of  the 

right  bank.     The  channel   is  straight   for  600  feet  above  and  300  feet 

Mow  the  cable  and  has  a  width  of  70  feet.     The  velocity  is  moderate. 

There  is  but  one  channel  at  all   stages,  but  when   the*  gage  at  Yuma 

reads  about  26  feet  the  river  overflows  into  the  canal  below  the  gaging 

Action.     The  bed  of  the  canal  is  composed  of  silt  and  sand,  free  from 

fetation,  and  is  very  unstable.     The  right  bank  is  low  and  is  liable  to 

overflow.     The  left  bank  has  an  elevation  of  6  feet  above  high  water. 

Bench  mark  No.  1  is  a  standard  iron  bench-mark  post  of  the  United 


28  HTftKA.M    MKASt'KKMKNT*    IN    1(103.    I'ART    IV.  pM 

Stales  Geologitiil  Survey.  It  is  lucati-tl  nt'»r  tiiomniiriil  sol  uf  ll» 
I'nitinl  Stjilrs  mid  Mi'xii-o  Itomidnt-y  line,  on  I  bill  :i'«mi  11  Imllinilf 
weetof  the  gaging  station.  Its  elevation  is  83.41  feet  aboro  tbe  «l 
of  llu-  gage  and  155  feet  tbOTfl  sea  level.  Bench  mark  No,  9  i-iuisil 
in  ii  tree  on  the  right  bank.  Its  elevation  is  lii.su  foot  abate  the  m 
of  tin-  gSg&  Bcnili  murk  No.  :i  is  a  niiil  in  ■  [tost  DMC  the  groundn 
tin1  right  lunik  near  tlio  corral.  Its  elevation  is  14.80  feet  abow  ill 
/.■in  of  On'  gsgs. 
The  observations  at  this  station  during  £908  have  l» ondc  ttndM 

u«  direction  of  s.  ii.  Bennett,  district  bydiwgrapher. 

I)ifl"ini-  mriuttHVmt  utt  ••!   Imp-i  iut  ••until  .it  t  iurtntmtrtt  Hut,  hrtui  ••(  ftuul,  in  (911. 


.li.THiiiry  s W,  D.fimttfc.. 

J  unitary  28 

February  ir> 

Mur.li  12 

April  17 

M»y  B 

M»yi» 

Jmiel':l 

July  8 

July  21 

AugilKt  10 1  li.  M.  Rarmst 

Si'|il..-mlK-f  11 W.D.Smith. 

(KptonberM do 

October  w do 

October  £1 do 

November  II do 

Kovember  30 iio 

PffimFMT  7 , do 

December  21 do 

_^ 


W.W.  Mfeti.. 

W.  D.  Smith- __ 


•tt]  COLORADO   RIVER   DRAINAGE    BASIN.  29 

Hrtiii  daily  gagt  hrigkt,  in  feel,  of  Imperial  canal  at  head,  near  Yuma-,  Art2.,  fur  190.1. 

Sept 


d»t. 

Jan. 

•* 

Mai. 

Apr. 

»■>■ 

1.5 

S3 

a.o 

7.8 
7.8 

8.2 

8.0 
8-0 
8.1 
8.1 

S.S 
8.8 
«  j 
ft.8 
8.4 
8.8 
9.4 

10.8 
10.7 
10.8 

11.8 
11.8 

10.8 

,,f 

11  3 

11  7 

(■) 

(") 

Oct.   I  Nov. 
10.  SO      9.40 


.NO 

K.7D 

.HO 

J.  Oft 

1.89 

70  ' 

9.10 

N.!K 

1  30 

J.  10 

H.« 

9.00 

9.00 

'.00 

9.00 

9.00 

.HO  , 

J.  00 

S.9fi 

.00 

9.00 

a.  oo 

COLORADO    RIVF.lt   AT    HULLS    1IKAO,   XKAH  MOHAVK,  AK1Z. 

This  station  was  established  Deecmhor  ."i,  1002,  at  a  point  of  rocks 
known  as  the  Bulls  Head,  by  E.  T.  Perkins.  The  station  is  about  28 
miles:  from  Needles,  Cal. ,  and  12  miles  from  Mohave,  Ariz.  The  gage 
l!jan  ini'lined  1  by  5  inch  boaril  24  feet  long,  spiked  to  a  4  by  (>  inch 
'miber.  The  timber  is  fastened  to  the  rocks  by  iron  braees.  It  is 
rrc«l  once  each  day  by  T.  M.  Whcdbee.  hvdrographie  aid.  Discharge 
iioasurementa  were  made  from  a  cable  anil  car.  The  channel  is  straight 
f»r  SIM  feet  above  and  Mow  the  station,  and  the  current  is  swift. 
Both  banks  are  high  and  rocky  and  arc  without  trees.  There  is  but 
'mo  channel.  The  l>ed  of  the  stream  is  composed  of  silt  and  sand  and 
1-1  lifting.  The  bench  mark  is  a  bronze  tablet  set  in  the  rock  on  the 
Arizona  side  about.  2n  feet  almve  low  water  and  about  50  feet  down- 
"troain  from  the  bridge.  Its  elevation  above  the  zero  of  the  gage  is 
-o\$5  foet  and  above  sea  level  is  .»:}i>."  feet.     It  is  uiavked  5'4V. 
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Tin;  uh*m-valioiis  ill   Mii*  station  during  1SM.KJ  liuve  )>evn  Hindi'  l 
the  iiiriH-tioii  of  S.  (i.  Bi'iiniit,  dhrfriol  Iniii'ograplRT. 

,.j  f,.h,r;,h,  Jtmr  ■<!  Hull,  llrn-i.    ln;oiw,  in  MH  mi 


WW. 
pHetnbor  S... 

INvi-imU-i    10     . 

Onmtn*  U  . . 
Dmnber  17. 

Dto to  »., 

DvcwmtoS*,, 

Dttsflnto  2H . . 

[ii'ivmlxr  :'.l  .. . 


km 

IHwlwi|» 

tut. 

'..'"■. 

a.  so 

:..  I.VI 

&  sg 

4,1151 

2.45 

3.  222 

1 90 

4,  I8B 

3.50 

4.  ns 

a  93 

K.4B 

i,  on 

8.  SO 


1808. 

.lawuirv  '■'• 

Jauiuiry  r. 

January  7 

January  14... 

January  l«... 

h ••■  ■". . . 

.I.uiu.irv  .'I  .  .  . 

January  88... 

January  2.'!... 
January  24... 
January  27... 

January •» 2.60 

January  :t0 2.(15 

January  III 2.  65 

Kehmary  -1 3.00 

I'Vlrnmry  7 :t.  :J5 

PWjOTMly  10...   3.35 

Ki-hrimry  lit -.'.TO 

Febronry  21 2.  BO 

1-Vi.ruim  25 A.  20 


2.211 
2.40 
S  80 
2.  SO 
2.S5 
3.00 
3.00 
3.10 
3.1ft 
3.05 
2.75 


8,889 
3.410 
(,970 
8,416 
3,  BOO 

3.826 
3,  700 
3,  776 
8,908 
4.164 
8,  li.il 
3.  0S8 

3,  455 
:!.  525 
4,2X0 
4.3HO 

4.  H24 
3.  970 
3.  61 1 
4,003 


Kt-hnmry  27.. 
Mardi4  ...   . 

Manl.7 

Mari-h  i« 

Man-li  18  .... 

Mnivli  14 

Man-li  17  .... 
Man-li  IK  .... 
Mairli  »  .... 
Mar.  I.  2:i  . . . . 
Mnrvh  25  . . . . 
March  27  ... . 
Marcli  30  ... . 


Ii.^-i.i. 


8.16  ' 

3.16  j 
3. 30 
4.00  | 
8.8A 

4.111 
4.1ft  I 

4.511  i 
4.  45 

:(.oo 

4.00 
4.  45 


Aprfl  1 5.  (I. 

April3 5.31! 

AprilO 8,  In 

April  10 6.40 


April  13  . 
April  15  . 
April  17  . 
April  20  . 
April  22  . 
April  24  . 
April  30  . 
May  I  ... 
Muy-4.._ 
May  li... 
May  II  ._ 


5,30 
4.90 

5.  SO 
5.20 
6.15 
5.30 

6.  25 
6.  SO 
7.65 
7.55 


yn.] 
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Mean  daily  gage  height,  in  feet,  of  Colorado  River  at  Bulls  Head,  Arizona,  for  1!K)3. 


Day. 


* 

4.. 

!>.. 
6. 

m 
I  .  , 

H. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
». 
29. 
30. 
31. 


Jan. 


Mar. 

Apr. 

3.60 

5.10 

3.20 

5.20 

3.40 

5.30 

8.20 

5.25 

Mean  daily  gage  height,  in  feet,  of  Colorado  Hirer  at  Bull*  Head,  Arizona,  from  December 

5  to  SI,  l')02. 


Day. 

Dec. 

13  . 

Day. 

2.  15 

i 
19  . 

Day. 

Dee. 
3.20  ! 

Day. 

Dec. 

5... 

3.00 
3.02 
2.90 
2.78 
2.72 
2.65 

'2fi              

3.02 

6... 

20 

3.50  ' 

27 

2. 82 

<* 

'l4 
15 

2.  50 
2  04 

28 

2. 72 

8... 

22 

3   10 

29 

30 

'»  48 

9... 

lie 

17.. 

2.  65 
2. 95 
3  24 

23 

3  38 

2  35 

10. 

•>4 
25 

3.13 

31 

2  18 

11.. 

»— ._ 

VERDE    RIVER    AT    M  DOWELL,   NEAR    LEIJI,  ARIZONA. 

This  station  was  established  April  20,  1 81)7,  by  ,1.  H.  Lippincott. 
**  is  located  30  miles  northeast  of  Phoenix,  15  miles  northeast  of  Mesa, 
*i  Uiilea  above  the  Arizona  canal  diversion  dam,  and  three-fourths  of 
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»  mile  alwve  the  mouth  of  the  river.  Three  gage-  have  been  in  u-cit 
111-  -tut ion,  as  follow*: 

Gage  No.  1  was  establish*.!  April  SO,  IM>7.  bv  ,1.  H.  IJppincott.    ll 

on-i-u-d  of  »  verti«1  rod  uttiMhi'J  lo  »  larjr"  rotuniwiHHi  tn n  llw 

east  l»nk  al»nit  firt  feet  below  (lie  cable.  Readings  were  taken  from 
ihi>  gaga  until  November  11.  ISJW.  when  the  station  wan  tetDpOradg 
alwndoitcfl.  The  bem-h  mark  is  a  point  on  a  eat*-claw  (ncuria)  trvc 
altout  100  feet  southeast  of  the  gage.  Its  elevation  is  37.03  feet  ahuvc 
the  Hero  of  the  gage. 

Saga  No.  2  was  established  in  January.  1901,  by  II.  G.  Reader,**] 
ol>M-rration>  were  resumed.  Heading-  from  this  %*<>,■  are  Used  in  tlie 
IW9  report.  It  is  :i  n  imliiiol  I'-iucb  by  4- inch  timber  fastened  to  the 
forks  on  the  weal  bank  about  506  feet  alaive  Ihi-  cable,  the  zero  of  the 
gage  Wing  1.325.4  feet  above  sea  level.  Three  he neh  marks  have  bad, 
istalili-hed  for  gape  No.  '2.  First,  a  nail  in  a  niesqiiite  tttt  aboafr( 
feel  la-low  the  entile  anchorage  on  (he  cast  hank;  its  elevation  is  1,34.1.3 
feet  above  wa  level  and  2".  1  foot  above  the  zero  of  the  gage.  S.nnni. 
a  nail  in  the  cable  standard  at  the  not  hank:  its  elevation  is  1.341.8 
feet  above  sea  level  and  11.90  feet  above  the  zero  of  the  page.  Third. 
a  mark  on  roek  at  the  gage;  its  elevation  i*  1.330.4  feet  above  sea  level 
Bad  I  feet  above  the  zero  of  the  gage. 

I  hi  BOB t  of  water  piling  up  at  gage  No.  '2  during  flood]  ptgt  Sft 

8  Was  established  May  16,  1904,  by  V.  G.  Williams.  It  is  ■  vertical 
i  inch  bv  ti-imh  rod  spiked  to  -.>  9-incb  by  "'-inch  Umber  fastened  t<> 
a  willow  tree  OB  the  east  bank  atvout  oue-half  mile  aliove  the  fir* 
The  zero  of  the  gage  is  1,339.26  feet  above  sea  level.  Two  bench  marks 
have  l>een  established  for  gage  No.  3.  First,  a  nail  in  a  large  cotton- 
wood  tree  on  the  top  of  the  east  bank  near  the  gage;  its  elevation  is 
1,354.11  feet  above  sea  level  and  14.85  feet  above  the  zero  of  the  gage. 
Second,  a  nail  in  the  willow  tree  to  which  the  gage  is  attached;  its 
elevation  is  1.347.26  feet  above  sea  level  and  8  feet  above  the  zero  of 
the  gage. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and 
tagged  wire.  At  low  water  the  channel  is  oblique  to  the  gaging  sec- 
tion and  measurements  are  made  by  wading  at  a  point  400  feet  above 
the  cable.  The  channel  is  straight  for  a  distance  of  300  feet  above 
and  below  the  station,  and  has  a  width  at  low  water  of  100  feet  and  at 
high  water  of  450  feet.  The  current  is  swift.  The  right  bank  is 
high,  rocky,  clean,  and  is  not  subject  to  overflow:  the  left  bank  is 
low,  clean,  and  is  subject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  sand  and  is  shifting. 

Gage  heights  and  discharge  measurements  at  this  station  are  taken 
under  the  direction  of  0.  G.  Williams  by  "W.  Richins,  who  devotes, 
his  whole  time  to  the  work. 
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je  measurements  of  Verde  Hirer  at  McDowell,  near  Lehi,  Ariz.,  in  1903. 


Date. 

Hydrographer. 

Gage  height.' 

Discharge. 

W.  Richins 

Feet. 
5.50 
5.48 
6.39 
4.05 
3.20 
2.57 
2.54 
2.48 
2.48 
2.48 
2.43 
2.  37 
2.37 
2.33 
2.27 
3.77 
2.89 
3.40 
2. 95 
2.65 
2.45 
2.35 
2.25 
2.14 

2.  05 
2.01 
2.00 
2.02 
2.30 
4.  23 

3.  25 

O.  /  i 

3.87 
3.  15 
2.  90 
2.  75 
2.  50 
2.  85 
3.85 
5.15 

Sec.  fed. 
268 

do 

245 

do 

626 

.    . .    ........ 

do 

734 

do 

321 

.....do  

107 

do 

123 

do 

104 

do 

do 

113 
113 

do 

102 

do 

do 

88 
87 

do 

82 

do 

75 

do 

408 

do 

do 

do 

208 
387 
28(5 

do 

184 

do 

do  .: 

do 

1 do 

do 

do 

112 
99 
// 
57 
48 
41 

do 

39 

do 

42 

1 do 

86 

do 

873 

do 

365 

do 

548 

1 

1 do 

632 

do 

323 

do 

237 

_.._.'     o 

185 

do 

131 

.     .     do                    

214 

' do 

724 

do 

1,448 

HO      t\\ .          '* 
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STREAM  MEASUREMENTS  IK  1908,  PART  IV, 


[no. 


Discharge  measurements  of  Verde  River  at  McDaweU,  near  Lehi,  Ariz,,  in  19Q&— Oontinu 


Date. 


August  15.... 

August  17 

Augu8t20 

August  22 

September  5 . 

September  7 . 

September  9 . 

Do...... 

September  11 
September  15 
September  17 
September  22 
September  26 
September  29 

October  1 

October  3 

October  7 

October  10... 
October  13... 
October  17... 
October  20... 
October  24... 
October  27... 


Hydrographer. 


W.  Richins 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
...do.... 
....do.... 
..l.do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 

do 

....do  .... 
.."..do  .... 
....do  .... 
....do  .... 
....do  .... 


October  31 

November  4 j do 

November  7 do 

November  10 do 

November  14 J do 

November  17 | do 

November  21 ' do 

November  24 do 

i   » 
November  28 do 

December  1 do 

December  4 do 

December  8 , do 

December  11 ' do 

December  15 do 

Decern  l>er  18 . ' do 

December  22 t do 

DeceudxT  28 1 do 


Gage  height  Discha 


Rati. 
3.88 
3.50 
2.95 
3.00 
2.70 
6.35 
4.55 
6.70 
3.85 
2.80 
2.67 
2.30 
2.30 
4.60 
3.85 
3.62 
3.15 
2.80* 
2.63 
2.55 
2.52 
2.43 
2.42 
2.35 
2.39 
2.39 
2.41 
2.39 
2.40 
2.36 
2.  37 
2.35 
2.36 
2.35 
2.32 
2.  32 
2.32 
2.26 
2.22 
2.23 


SecJ 


'■1  COLORADO    RIVER    DKAINAOK    BASTN. 

«  daily  gage  height,  in  feet,  of  Verde  Rierr  at  McDon-ell,  war  Ldti,  .-: 


.-. 

3.JS 

.  1--. 

3.7S 

J.OB 

B.  80 

:   K) 

3.60 

670 

8.76 

8.40 

;i  .;ii 

■    -■■■ 

:i._'n 

a  is 

100 

:*.  l.-i 

..  <> 

.;.  -_'n 

flOO 

:■!.  r. 

3.10 

-   VI 

3.10 

■    VI 

3.00 

6.30 

2.90 

i  «o 

2.80 

iso 

llnj. 

June 

.Inly. 

«, 

«,,. 

190     2.41 

£07 

170    146 

2.7S.142 

i« 

2.00    2.H 

2.7S    138 

irts 

2.  .13    S.4W 

2.70     2.37 

2.06 

2.  40     2.  ^6 

W0   2.  as 

ISO 

106 

2.70    137     2.01 

184 

100 

2.*5  ia.oi 

161 

5.3R 

2.6*   2.»'a.oo 

9  70 

.-..i.i 

170    2.33 

1.00 

4.40 

s.» 

170    120 

100 

3.70 

4.46 

ias  is 

100 

IK 

3.73 

'J-OO    3.13 

G.IO 

3.33 

170    IN) 

inn 

-.:  :<:■ 

110 

2.»    1«0 

Ml 

8-« 

191 

160    3.2B 

187 

a.ra 

177 

4!»    S.SS 

1» 

4.22 

2.71 

ISO    3.tf> 

S.SS 

8.43 

1(4 

2.60    100 

4.22 

H.17 

1SS 

2.M   aw 

3.12 

ISO    101 

3.47 

133 

2.11 

lfi7 

114 

3.22 

its 

ISO    150 

3.11 

195 

y.ao 

S.-S3    2.43 

S.ffl 

110 

2.49    2.40 

162 

iw 

■J.  :iv 

2.47 

182 

3.84 

173 

133 

147 

133    3.02 

2.  Aft 

132 

146 

12a    3.33 

102 

■'  ■" 

2.48 

3.10 

1W 

i.  00 

147 

2.20    3.00 

2.  .52 

:.,«:. 

2.47 

2.12     fcHJ 

2.50 

1.117 

145 

ITS 

2  40 

2.  02     2.  SI 
2.W  !  2.3'J 

2.:.;  '  2.:ra 


36 


8TREAM   MEASUREMENTS   IN   1903,  PART    IV. 


[so.  100. 


Estimated  monthly  d'uaefairge.  of  Verde  River  at  McDowell,  near  Lehi,  Ariz. ,  for  190S. 

[Draiuage  urea,  6,000  square  miles.] 


Month. 


January  « 

February  c  . . 
March  1-26  <. 
April  8-30'. 

May 

June 

July 

August 

September.. 

October 

November . . 
December  .. 


The  period 


Discharge  in  second-feet. 


Maximum.     Minimum. 


193 
372 
859 
1,685 
1,960 
830 
225 
253 


110 

55 

38 

89 

110 

185 

190 

215 


249 
362 
625 
496 
141 
136 
232 
329 
513 
318 
207 
227 


Run-off. 

Total  in 
acre-feet. 

8econd-feet 

per  square 

mile. 

Depth  in 
inch**. 

&  15, 310 

0.041 

60.04 

<*20,104 

.060 

<*.<# 

/  32, 231 

.104 

/.1( 

9  22, 627 

.083 

17. o; 

8,669 

.024 

.« 

8,093 

.023 

.0: 

14,265. 

.039 

.fr 

20,229 

.055 

.0* 

30,526 

.085 

.01 

19,553 

.053 

.<* 

12, 317 

.035 

.0? 

13,958 

.038 

.01 

217,882 

i 

a  January  1-4,  6-7,  9-10, 12-13,  and  31  missing. 

ft  Computed  for  31  days. 

<*  February  1,  3,  and  10-12  missing. 

<J Computed  for  28  days. 

''Flood  Mar.  27-Apr.  7.  causing  great  change  in  stream  bed. 

/Computed  for  26  days. 

(/Computed  for  23  days. 

Note. — Owing  to  the  shifting  character  of  the  bed  of  the  river  the  daily  discharges  were  obtain! 
from  rating  tables  extending  over  short  periods,  by  interpolation,  and  by* Prof.  Stout's  method. 


SALT    MVEtt    AT  M  DOWELL,    NEAR    LEHI,  ARIZ. 

This  station  was  established  April  20,  18i*7,  by  J.  B.  Lippincott 
It  is  located  one-third  mile  above  the  junction  of  Salt  and  Verd 
rivers.  :->o  miles  northeast  of  Phoenix,  15  miles  northeast  of  Mesa,  an* 
\ll  miles  above  the  Arizona  canal  diversion  dam.  There  have  bee 
three  gages  in  use  at  this  .station,  as  follows: 

(iage  No.  1,  set  by  J.  B.  Lippincott  April  20,  1897,  was  a  2-incl 
bv  0-inch  timber,  bolted  to  the  rocks  on  the  south  bank  of  the  rive 
about  one- fourth  mile  above  the  cable  from  which  discharge  measure 
ments  are  made.  This  gair<\  which  has  since  been  removed,  \vasuse< 
until  November  'JO,  181W,  when  the  station  was  temporarily  abandoned 
The  bench  mark  is  a  nail  in  a  palo  verde  tree  about  75  feet  west  o 
cable  anchorage  on  the  north  bank.  Its  elevation  is  17.33  feet  abov 
the  zero  of  the  gage. 

In  li'Ol  observations  were  resumed,  gage  No.  2  being  establishes 
by  Mr.  Appleby.  It  consists  of  a  2-inch  by  0-inch  timber  fastened  t< 
a  tree  on  the  north  bank  of  the  river  three  fourths  mile  above  th< 
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cable.  The  zero  of  the  gage  is  1,323.59  feet  above  sea  level,  and  its 
bench  mark  is  a  nail  in  a  root  of  the  willow  tree  to  which  the  gage 
Is  fastened.  Its  elevation  is  1,328.61*  feet  above  sea  level  and  5.10 
feet  above  the  zero  of  the  gage.  On  April  2, 1903,  high  water  in  Verde 
River  backed  up  the  water  on  gage  No.  2,  and  changed  the  cross 
section  by  depositing  sand. 

Gage  No.  3  was  established  May  19,  1903,  by  W.  W.  Schtecht.  It 
consists  of  a  1-inch  by  6-inch  stadia  rod  spiked  to  a  2-inch  by  4-inch 
timber  and  fastened  to  a  tree  on  the  south  bank  1£  miles  above  the 
cable.  The  water  surface  at  this  gage  is  about  15  feet  higher  than 
at  the  mouth  of  Verde  River,  and  the  zero  of  the  gage  is  1,336.27 
feet  above  sea  level.  Three  bench  marks  have  been  established  for 
gage  No.  3.  First,  a  nail  in  a  mesquite  stump  200  feet  east  of  Peters's 
corral.  Its  elevation  is  1,363.2  feet  above  sea  level  and  26.93  feet 
above  the  zero  of  the  gage.  Second,  a  nail  in  a  root  of  a  mesquite  tree 
on  the  top  of  the  bank  50  feet  northwest  of  the  northwest  corner  of 
Peters's  corral  and  about  75  feet  from  the  gage.  Its  elevation  is  1,356 
feet  above  sea  level  and  19.73  feet  above  the  zero  of  the  gage.  Third, 
a  nail  in  the  willow  tree  to  which  the  gage  is  attached.  Its  eleva- 
tion is  1,344.27  feet  above  sea  level  and  8  feet  above  the  zero  of  the 

gage. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car. 
The  south  end  of  the  cable  is  anchored  to  the  rocks  and  the  north  end 
is  run  over  an  8-inch  by  8-inch  standard  21  feet  high.  During  low 
water  discharge  measurements  are  made,  by  wading,  at  a  point  about 
1,000  feet  upstream  from  the  cable,  where  a  tag  wire  has  been  placed. 
The  initial  point  for  soundings  is  120  feet  south  of  the  standard  under 
the  cable  at  the  north  bank.  The  channel  has  a  width  at  low  water 
of  150  feet  and  at  high  water  of  about  700  feet.  It  is  straight  for 
about  500  feet  above  and  below  the  station.  The  current  is  swift.  The 
right  bank  is  about  3£  feet  high  at  the  waters  edge  and  rises  with  a 
gradual  slope  for  400  feet.  It  is  clean  and  subject  to  overflow.  The 
left  bank  rises  vertically  for  about  5  feet,  to  a  small  bench  from  which 
the  rocks  rise  to  a  considerable  height.  The  bank  is  clean  and  is  not 
subject  to  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  is 
shifting,  and  it  is  necessary  to  make  a  large*  number  of  measurements 
in  order  to  obtain  an  accurate  estimate  of  the  discharge. 

The  1903  rating  tables  do  not  apply  to  the  gage  heights  from  April 
2, 1903,  until  May  19, 1903,  when  readings  were  begun  on  the  new  gage. 

Gage  heights  and  measurements  at  this  station  are  taken  under  the 
direction  of  C.  G.  Williams  by  W.  llichins,  who  devotes  his  whole 
time  to  the  work. 
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STREAM   MEASUREMENTS   IN   1903,  PART  IT. 


[»: 


Ditcharg?  mcammncnt*  of  Salt  Rioer  at  McDowell,  near  Lehi,  Ark.,  in  1$0X. 


Date. 


Hydrograpber. 


January  8 \V.  Kiehins 


January  17 ] do 

March  25 i do 

March  26 j do 

April  10 ! do 

May  21 j do 

May  23 j do 

May  26 ! do 

May  28 j do 

May  30 ■ do 

J  u  ne  2 i do 

June  4 ! do 

June  6 ■ do 

i 

June  9 | do 

June  11 ! do 

June  12 ' do 

June  16 ' do 

i 
June  18 do 

June  20 do 

June  2:5 do 

Juno  25 do 

June  27 do 

June  30 do 

Julv  3 do 

Julv  7 do 

July  10 do 

Julv  14 do 

July  17 do 

Julv  18 do 

July  21 do 

Julv  23 do 

Jul v  25 do 

July  28 do 

Julv  30 do 

i 

August  1 do 

August  4 ! do 

August  8 , do 

August  10 do 

August  12 do 

August  15 do 


Gase 
height. 


W«-  -A 

Frtt* 

1.51 


Dwta 


*<**M 


.35 

.64 

.03 

.06 

.81 

.75 

.68 

.63 

.60 

.56 

.55 

.51 

.52 

.50 

.61 

.94 

.88 

.80  ' 

.65  ' 

.60  \ 

.50 

.41  ' 

.15  , 

.16  i 

i 

4° 

•W  ' 
'        I 

•X) 

.  45  ' 

i 

.  55  ' 

.  36  i 

.  30  \ 

.  35  j 

.17  :' 

2.  2» 

3.00  ' 

1.68 

1.85 


1, 


HOVT.) 


COLORADO  RIVER   DRAINAGE    BASIN. 


39 


Discharge  measurements  of  Salt  River  at  McDowell,  near  />/«',  Ariz.,,  in  190,1 — Continued. 


Date. 


Hydrographer. 


August  17 i  W.  Richins 

August  20 ! do 

August  22 do 

September  4 do 

September  7 ! do 

September  9 do 

September  11 ■ do 

September  15 \ do 

September  17 ; do 

September  22 i do 

September  26 1 do 

September  29 ' do 

0eto!>er  1 | do 

October  3 : do 

October  7 do 

October  10 do 

Octolier  13 do 

October  17 do  .... 

October  20 do 

i 

October  24 ; do 

October  27 ' do 

October  31 ! do 


November  4 do 

November  7 do 

November  10 do 

November  14 do 

November  17 do 

November  21 do 

November  24 do 

November  28 do 

December  1 do 

December  4 ' do 

December  8 i do 

December  11 ' do 

December  15 do 

December  18 do 

December  22 1 do 

December  28 ' do 


height. 

l>isoharj?e. 

Frrt. 

Stcomlfctt. 

1 .  75 

319 

1.88 

424 

1.66 

339 

1.65 

311 

1.65 

220 

2.  28 

871 

1.70 

294 

1.58 

235 

1.53 

211 

1.45 

172 

1.48 

200 

2.84 

868 

1 .  95 

450 

1.75 

348 

1.66 

275 

1.60 

241 

1.52 

220 

1.48 

200 

1.47 

194 

1.46 

184 

1.46 

185 

1.46 

175 

1.47 

192 

1.47 

191 

1.48 

200 

1 .  49 

19S 

1.49 

199 

1.49 

192 

1.51 

205 

1.51 

202 

1 .  50 

19.°, 

1 .  50 

196 

1.50 

200 

1 .  50 

203 

1.50 

198 

1.49 

189 

1.48 

191 

1.48 

196 

8TKKAM    MKASIKEMENTS    IN    1903, 
it  daily  gage  heiglil,  in  /«(,  nf  Salt  fliiw  at  Hi-Dwrll, 


PART    IV. 
fir  Lelii,  Aril., 


,,., 

Jun. 

n/k. 

Wnr. 

At*. 

("1 

(■) 

1°) 
(•) 

8.20 

1.04 
4.10 

8.» 
8.96 
B.W 
3.80 

t.&a 

3.40 
8.20 

2.00 

2.70 

2.70 

ta 

2.15 
2.80 

2.65 

2.60 

M»y.  June 

July. 

A» 

Sept. 

Or! 

l.W 

1.78 
1.7* 

1.72 

1.1- 

1.66 
I.H 

LH 

1.67 

l.M 

t .  m 

1.51 
1.60 
1.4K 
1.48 
t47 
1.4* 
1.47 
1.4* 
1.4ft 
1.46 
I.4S 

1.40 

1.46 
1.45 

1.46 

to 

„ 

, 

1.46 

I.MI 
1.40 
l.M 
l.W 

1.4ft 

1    i.i 
1.7ft 
2.00 
J.  10 
[.« 
1.85 
l.W 

I.H 

(.no 
1.86 
1.10 

„   B     ,   ._ 

lib 

1.36 

l.si 
1.38 

l.M 

1.39 
1.20 

i,  in 

1.14 
1.14 

1.11 

1.16 
l.M 

!'S 

1.88 
1.81 
1,!» 
l.M 
1.70 
1  17 

1.24 

1.21 

1.82 
l.M 

t 

i  N 

LH     1 

2.2ft     1 
2,2ft!  1 

66 
82 
S6 
54 

63 
61 
60 
60 
18 
61 
70 
86 
88 
:., 
88 
88 

U 

"4 
02 
ft> 
55 

i» 

42 

11 

1  M        111 

M    « 

1  6B 
LW 

l.W 

in 
i.ro 

i.  a 

2.04 
1    «. 

1   .. 

i  M 

i  -. 

i « 

La   i.h 

1.15  i  l.W 
1.1*  1  1,87 
1    II      l.ui 

I  no 

ir 

6 

2.40 
2.20 
2.  IS 

2.  n 

2.10 
I.H 

i  m 

1.88 
l.W 

I.H 
l.M 

1.74 
1.74 

1.68 
LH. 

i  a 

L« 

La    l« 

s 

3.86 
3.10 
fcll 

2.01 
2.13 
2.12 

l.W 

2  21 
1.M 

LK 

l.M 
1.7-J 
1.68 

2.52 
1.73 
1.87 
1. 88 
1.02 
1.60 
1.67 
1.64 
1.62 

in 

1. 17 
1.IH 
1.45 
1.46 
1.48 
1.(7 

LM 

1.64 

i.« 

1*8 

1.48 

1 .  ■ 

l.W 
l.W 
l.» 
I.4H 
1.4* 
l.« 

1.61 

in 

JO 

i  H 

i  m 

1 1 

.::::::::::. 

i  j 

i.a 
r» 



1  .»■■ 

» 

1.41 

LI 

1  M 
I.M 

:    .1 
1.26 
1  > 
;   .- 
1  -■* 

1 1-.   lib 

1   45      1.70 
1    I".      1.85 
1   t)      1.«0 
1  60     2.06 
I.E)      2.06 

2-1 

M 

» 

1.44 
l.M 
1.S& 

l.M 
1.28 

1.S2 
1.72 

1.63 

loo 

l.i.T 

160      I* 

■n 

L6I 

l.M 

79 

I.  Oft 
1. 00 
2.00 

* 

1    * 

" 

fating  InUt  for  Suit   I 


•t»t  barked  upon  gage  Irom  high  watt 

r  n(  McDowell,  near  I*hi,  Ark. 
April  1,  1903  « 


r  In  Verde  River. 
from  January  1 


„ss. 

Pine  barge. 

Strand/at. 

hcF/lfi. 

Dfacharge. 

height. 

Discharge. 

ftrf. 

Feet. 

Mrmui-fi-tt, 

Frd. 

Steond-jixt. 

1.30 

1(51 

1.60 

267 

1.90 

402 

1.40 

IDS 

1.70 

310 

2.00 

450 

1.50 

22H 

1.80 

.155 

2.10 

500 

BOYT.] 
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HaUng  table  for  Salt  River  at  McDowell,  near  Lehi,   Ariz.,  from  May  29,   1903,  to 

December  SI,  1903." 


I 


Gage 
height. 


Fed. 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 


Discharge. 

>     Gage 
height. 

Second-feet. 

fret. 

95 

1.80 

129 

j     1.90 

164 

2.00 

201 

'    2.10 

247 

2.20 

305 

j    2.30 

Discharge. 

Gage 
height. 

Second-feet. 

Feci. 

365 

2.40 

425 

2.50 

495 

2.60 

565 

2.70 

635 

2.80 

705 

2.90 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

775 

3.00 

845 

3.10 

915 

3.20 

985 

3.30 

1,055 

3.40 

1,125 

Discharge. 

Second-feeL 
1,195 
1,265 
1,335 
1,405 
1,475 


a  Table  applies  only  to  gage  No.  3.    Curve  is  well  defined. 

Estimated  monthly  discharge  of  Salt  River  at  McDowell,  near  Lehi,  Ariz.,  for  1903. 

[Drainage  area,  6,260  square  miles.] 


Month. 


January^ 

February  c 

March 

April 

May  19-31  o  g 

June 

Julv 

August 

September . . . 

October 

November . . . 
December  ... 
The  period  .. 


Discharge  in  second-feet. 


Maximum. 


500 


Minimum. 


193 


Mean. 


189 
304 
350 


Total  in 
acre-feet. 


Ml, 621 

<U6,883 

21, 521 


Run-off. 


Second-feet 

per  square 

mile. 


0.030 
.049 
.056 


Depth  in 
inches. 


''0. 035 

''.051 

.065 


446 
305 
1,475 
1,069 
446 
205 
209 


168 
75 
71 
157 
182 
186 
186 


270 
262 
141 
365 
312 
231 
196 
197 


'6,962 
15, 590 
8,669 
22,443 
18,565 
14,204 
11,663 
12,113 
160,  234 


.043 
.042 
.023 
.058 
.050 
.037 
.031 
.031 


'.021 
.047 
.027 
.067 
.056 
.043 
.035 
.036 


a  January  1-4,  6,  7,  9,  IX,  20,  28,  and  29  missing. 

^Computed  for  31  days. 

c  February  1,  3,  10,  11,  12,  and  14  missing. 

d  Computed  for  28  days. 

e Computed  for  13  days. 

(/May  19-28  estimated. 


STRICAM     MF.WKF.MKNTS    IN     U08,    PART 


SALT   RIVER    AT    RESERVOIR    SITE, 

This  station,  established  February  7,  Um>1,  liy  H.  (J.  Heisk- 
located  «t.  the  town  of  Roosevelt,  which  is  the  United  Stiites  <  reolo 
Survey  const  ruction  camp  for  the  Salt  River  dam  and  reservoir,  a 
about  12  miles  west  of  Livingston.  In  previous  reports  this  sij 
has  bom  called  Salt  River  ut  reservoir  site  below  Tonto  Creek, 
Livingston.  Ariz, 

The  gage  rod  and  cable  are  at  the  Upper  end  of  the  gorge,  about : 
feet .l)i 'low  the  mouth  of  Tonto  Creek  and  1,500  feet,  above  the  diiai 
The  gage  is  a  vertical  rod  fastened  to  the  rocks  on  the  left  bank  o 
river.     Gagings  are  made  from  a  traveling  car  suspended  from  ac 

The  observations  at  this  station  during  li*03  have  been  made  i 
the  direction  of  W.  A.  Parish,  district  hydrographer. 

Diwhnryc  meae<rivmenti  i>f  Salt  Hirer  at  Mwntrfr  lilt,  Jlotmtvett,  Ariz.,  in  tBA 


January  4  ... 
January  IS  .. 
January  19  .. 
January  2I>  . . 
February  3 . . 
February  6  . . 
February  111  . 
February  13  . 
February  l(i  . 
February  2R  . 

March  6 

March  11 

March  21.... 
March  25.... 
March  2«.... 

April  1 

April  111 

May  11 

May  5 

May  21) 

May  26 

May  30 

June  15 

June  IS 

Janc24 


Osbtirn  Riebina.. 


ffOTT.] 
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discharge  measurements  of  Salt  Hirer  at  reservoir  site,  Roosevelt,  Ariz.,  in  1903 — Cont'd. 


Date. 


June  30 

Jolv6 

July  10 do 

July  14 do 

Julv  21 do 

Julv  24 do 

Julv  29 do 

August  4 do 

August  7 do 

August  7 do 

August  8 do 

August  10 do 

August  12 do 

....do 
....do 


Hydrographer. 


Osburn  Rich  ins 
....do 


August  17 

August  25 

August  28 do 

September  1 do 


September  7 

September  8 

September  14 

Septeml>er  21 

September  28 

September  28  (2  P.  M.) 

September  30 

October  5 

October  9 

October  12 

October  16...  > 


....do 
....do 
....do 
....do 
....do 
...  .do 
....do 
....do 
....do 
....do 
....do 
October  24 ' do 


do 
do 
do 


October  26 

October  31 

November  2 

i 

November  9 1 do 

November  16 

November  23 

November  30 

December  7 

December  14 

December  21 

December  31 


do  . 
.do. 
do  . 
do  . 
do  . 
do  . 
do  . 


Gage 
height. 


Discharge. 


Feet. 

Second-feet. 

6.95 

187 

6.85 

116 

6.83 

98 

7.00 

184 

7.47 

466 

7.08 

286 

6.93 

135 

6.83 

89 

9.25 

«  2, 024 

6.89 

101 

7.75 

532 

7.70 

516 

8.21 

861 

7.75 

621 

7.54 

455 

7.30 

258 

7.51 

461 

7.66 

515 

9.62 

«4,016 

7.21 

248 

7.10 

209 

7.37 

350 

9.15 

2,684 

7.50 

443 

7.30 

362 

7.21 

272 

7.18 

255 

7.19 

231 

7.18 

223 

7.18 

243 

7.18 

211 

7.17 

207 

7.18 

214 

7.18 

211 

7.18 

214 

pm       ■*   »•» 

/.  1/ 

207 

7.17 

210 

7.18 

208 

7.18 

208 

7.18 

212 

a  Float  measurements. 
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JtflM  •hit<i  flop  lii-i:,hl,  h'fpt,  ofSnH  Hirer -U  ivwmw'r»iw,  RotupirJt,  Arts.,  fur  Mai 

IHv. 

Jul. 

:  :-. 
t.h 

■  u 
1 II 

7  10 

ttj 

'.  M 
7.08 

:  a 

:  at 

1.01 
7» 

!:S 

■  r 

7.06 

:  il, 

7.04 
7.04 
-  •<- 
70S 
7.08 

■"- 

7  05 

IWi,     M»f. 

Apr. 

X.,. 

7.50 

7.14 
7.43 
7.  Ml 
7.48 

;.« 

7.40 
7.40 

7.  as 

7.88 

7.ao 

7.30 

7.80 
7.  SO 

7.  JO 
7.80 

7.30 
7.22 

7.ao 

7.20 
7.18 

7.10 
7.10 

.,„„ 

Jolt. 

AUK. 

BC|tt 

7.31 

7.211 
7.28 
7.  IS 

7.B1 
7.  IB 

7.18 
7.  IB 
7.1* 
7.10 

7.  1^ 
7.H 

7.18 
7.18 
7.18 

7.18 
7.18 
7.18 

7.18 
7.18 
T.18 

Sot. 

r.i: 

7.17 
T.l. 
Ml 

7.1). 

7.18 

7.18 
7.U 
7.H 

7.1! 

7.,. 

-!' 

T.18 

7.1* 

7.1* 
7.18 

7.18 
T.l» 
7.17 

M 

:.i: 
t.l 

Ml 

I,B 

■:■• 

U 

IJ 

;i- 
;.M 

u 

,.. 

in 

r.a 

7.1* 
7.11 

1 

a 

«- 

* 

h 

o 

*  . 
> 

10 

11 

la 

15 

M 

an  

■it  .     . 

aa 

23 

at 

a& 

27 

as 

as 

SO 

E::::::::::: 

LOW 

,.» 

;  to 
;  x 

T     HI 

J.  so 

7.80 
ISS 

:  i'. 
I  -a 

LIS 

;  «-. 

T.M 

1.30 
7.  IS 

:  :■! 

!:! 

7  20 

7 

7 

7 

i 

7 
S 

30 

la 

7U 

:■ 

41 

-■■ 
... 
'; 

M 
N 

si 

Til 

n 
a 
it 

n 

8 

ft 

ft 

ft 

«. 

84 
S3 
48 

M 
20 
18 

^ 

as 

IS 

w 

(L*. 

as 

■■» 

M 
SO 
60 

7.10 

T.oa 

T.O) 
7.  OS 

i.m 

7.00 
T.«S 
1.  IS 

i.aa 

T.O 

7.00 

r.M 

7.  GO 
7.88 
7,  SB 

7.aa 

i'i 

7.11 
7.W 

T.oa 

7.00 

0.08 
fi.SS 

6 
8 

S 
8 

0 

i 
0 

0 

« 

7 

88 

as 
ss 

85 
85 

85 
81 

ra 

81 
85 

so 

BS 

tw 

M 

to 

90 

ta 

35 
00 

10 
10 
00 

06 

i 

88 

8 

0 
8 

] 

85 

84 

n 

84 

18 
75 

00 

7H 
XI 
10 

so 

85 

ra 

SO 

4.1 

: 

84 

SI 

as 

60 

si 
si 
at 
so 

so 

T.as 

7.87 
7.88 

-.so 
r.M 

T.aft 

7.30 
7.  "JO 

7,ao 

7. 18 
7.10 

» 

7.12 

7.10 
7.11 
7.  IS 
T.16 

8.8S 

8.10 

7.43 
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!ecf  monthly  discharge  of  Salt  River  at  reservoir  site,  Roosevelt,  Ark.,  for  1903. 

[Drainage  area,  5,756  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

onth. 

Maximum. 

Minimum. 

178 

196 

256 

440 

234 

153 

88 

88 

197 

233 

202 

202 

88 

Mean. 

207 
318 
600 
909 
352 
285 
142 
411 
316 
253 
211 
208 
351 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

250 
472 

1,675 

2, 050 
4// 
504 
369 

1,100 
955 
319 
213 
210 

2,050 

12,  728 
17,  661 
36,  893 
54,089 
21,644 

0.036 
.055 
.104 
.158 
.061 

0.042 

.057 
.120 

.176 

.070 

16,959  i          -050 

.056 

8,731 
25, 271 
IS,  mi 
15,556 
12,555 
12,  789 
253, 679 

.025 
.071 
.     .055 
.044 
.037 
.036 
.061 

.029 

.082 

•r 

.061 

.051 

r . 

.041 

r 

.042 

.827 

'wing  to  the  shifting  character  of  the  bed  of  the  river  the  daily  discharges  were  applied 
il  rating  tables  extending  over  short  periods  of  time. 


TONTO  CREEK  AT  ROOSEVELT,  ARIZ. 

station,  established  April  1,  1901,  by  H.  G.  Heisler,  is  located 
town  of  RoosevTelt  and  about  12  miles  west  of  Livingston. 
Ltion  has  been  called  Tonto  Creek  near  Livingston  in  previous 

• 

?age,  a  vertical  rod  fastened  to  a  cliff  of  cemented  gravel  on 
j  bank,  is  about  3,500  feet  above  the  mouth  of  the  creek, 
ements  are  made  by  wading  with  meter  during  low  water  and 
ns  of  floats  over  a  course  of  25  feet  during  floods. 
)bservations  at  this  station  during  1903  have  been  made  under 
action  of  W.  A.  Farish,  district  hydrographer. 


( 


STREAM   MKA80RKMKHT8   1W 

Ditehargi  measurement*  of  Jbnto  Oeei  a( 


Ari*.,far  IMS. 


S&. 


January  4 

January  12 

February  3 

February  0  

February  10 

February  12 

February  13 

February  18 

February  28 

Marche 

March  11..... 

March  21 

March  28 

AprilS 

July  14 

July  21 

July  24 

August7 

August  8 

August  1.1 | do  .. 

August  17  do  . 

Sej.tcmt>er  7 do  . 

September  11 do  . 

September  28 do  . 

September  30 do  . 


3.00 
2.96 


4.37 
4.65 
4.00 
3.70 
4.57 
3.70 
3.10 
5.81 
4.30 
4.00 
4.22 


5.10 
5. 00 


hriylit,  in  fed,  of  TimlO 


■I  Hwitrrelt,  Ariz.,  far  l&H. 


.inly.  Aug. 

8*1. 

Oct.  '  Nov. '  IW 

i,ffl    3.  SO 

.:  i.. 

&« 

S.fi  ,    1* 

.1   Til      %  W 

3.1)0 

**6 

B.3S      V* 

>  Tij     XX 

3.00 

3.W 

• 

.H< 

:i.im 

ASS 

3.3b'   ** 

" 

8.00 

3.  (0 

3.26  ,  l» 

:  :••    -.  n 

:■;  i.i 

I  --. 

! 

i 

tw 

:■(   ■:» 

3.»  '   V* 

S.-W 

::.:■:. 

3.35     *•*• 

aru    mo 

in 

:!.  'j.', 

&»     *■- 

».7U     S.KJ 

3.7g 

a.tt 

a»|  i* 

i.90     «  in    3.69     JM    : 
.    i.OB     I  ■*    3.41     3.70    : 


3.10;S.»    «,<*  I    3-* 
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Jfom  daily  gage  height,  in  feet,  of  Tonto  Creek  at  Jtootevtlt,  Ariz.,  fur  1903 — Continuitl. 


D.r- 

Jan. 

Teb. 

Mar. 
3.33 

S.lO 

8.13 
SJl 

A 10 
410 

410 
5.30 
4.«3 
4\M 

4.39 

4.» 

Apr. 

470 

3.70 

3.70 
■;  :i, 
■.TO 
470 
3.70 
8.70 
470 
3.70 
3.  JO 
1.70 
3-JO 
3.70 
3.70 
3.70 

May. 

Jiino 

„„, 

An,. 

4» 

:-„,.,. 

8.07 

3. 35 
3.25 
8. 25 

3.36 

&sa 

3.35 

3.35 
8.35 
3.36 
8.34 

3.35 
435 

435 
8.35 

3.35 

3.35 

3.25 
3.35 

„.-, 

2.H 

8.70 

a.  to 

S.70 
3,70 
S.TO 
3.1ft 

3.70 

8.70 
8,711 
S.70 

J.  7il 
8.70 
3.70 
ITS 
3.70 
3,70 
470 
8.70 
3.70 
::.7H 
3.70 
,:.;,, 
8.70 
3.70 
S.70 

::.:■■, 
3.48 
3.43 
3.4ft 

3.45 
4,13 

4.25 
3.04 
B.« 
3.8ft 
3.34 
3.30 

3.80 
3.80 

v.»    4.  at 
V.9S     8.9R 

a.»s    s.m 
a.»    i. is 

3.35 

4.30     3.00 
4.1ft     3.00 
4.15     3.00 
S.8A     3.00 
3,  CO     3.00 
8.30     3.00 

3.35 

3.35 

H 

2.  US 

S.fl 
3.*7 

S.CS 

.,  .,.        .,  .„ 

■!  ..-        ■,  ■>■ 

3  ■■'         l  ■■' 

8.00 
8.00 
4.00 
3,00 
8.00 

a.ofl 

8.85 
8.02 

3.35 
S.13 
111 

3.43 

4.55 
4.  IS 
3.73 

!     .,-                „      „r 

*.»i  a. to 

3.B0     3.70 
ZOO  '  S.70 

i.eo 
J.  90 

» 

,,     .,-                 .,     ... 

.,       -                -,       ,- 

3,70  la. jo 

■J     ..■                S     „■ 

»     K 

Estimated  monthly  discharge  of  Tanta  Creek  at  Jiuutevrlt,  Aril.,  fur  IMS. 
[Drainage  urea,  1.030  wjuare  mill's.] 


Diactu 

5 
5 
11 
27 
27 
27 
4 
1 
1 

4 

Mean. 

10 

85 
25 
27 

70 

57 

Maximum. 

Total  In 
acre-feet 

50 
295 
660 
145 

27 

27 
145 
570 
830 

20 

Hit 

June 

July 

4,304 

October 

The  year 

830 

1 

3S> 

27,  7.54 

0.010 
.120 


.  '""it-owing-  to  Ihe  drifting  ohamil 
S^thnUwhanre  measurement,  isti 
■"enunje  in  section.    A  nttfug  lablii  i 


I  s  lo  Dtti'iubct  31 . 


48  STREAM   MEASUREMENTS    IN    1903,   PART    IV.  [so.  100. 

GILA    RIVER  AT   SAN   CARLOS,  ARIZ. 

The  general  character  of  the  country  through  which  the  Gila  River 
flows  is  a  high  and  rolling  plateau,  with  the  river  flowing  through  it 
in  a  deep  canyon,  and  with  practically  no  agricultural  lands  within 
its  area.  The  river  emerges  from  its  upper  canyon  about  10  miles 
before  it  reaches  the  Arizona  line,  and  thence  flows  through  a  valley 
of  considerable  width,  known  as  Duncan  Valley,  until  just  before  it 
receives  the  waters  of  San  Francisco  River. 

Gila  River  is  in  a  canyon  for  about  20  miles  below  the  mouth  of  'the 
San  Francisco,  or  to  within  10  miles  of  Solomonsville.     At  this  point 
the  hills  separate,  forming  a  large  valley,  which  has  been  extensively 
settled  and  is  now  one  of  the  finest  irrigated  portions  of  the  Terri- 
tory.    This  valley  extends  from  a  point  10  miles  above  Solomonsville 
to  6  miles  below  the  mouth  of  San  Carlos  River,  on  the  White  Moun- 
tain Indian  Reservation.     At  this  latter  place  the  mountains  suddenly 
close  in  again  and  the  river  enters  another  canyon.     Seven  miles  below 
the  Indian  agency  at  San  Carlos  the  canyon  narrows  to  a  width  of  100 
feet,  and  at  this  point  is  located  the  San  Carlos  dam  site,  which  was 
studied  by  the  United  States  Geological  Survey  during  1899,  in  con- 
nection with  the  investigation  of   the  water  supply  of  Gila  River. 
The  results  of  this  investigation  are  published  in  Water-Supply  and 
Irrigation  Paper  No.  33,  entitled  "Storage  of  Water  on  Gila  River, 
Arizona,"  by  J.  B.  Lippincott.     In  connection  with  this  investigation 
Cyrus  C.  Babb,  on  July  11,  1899,  established  a  station  on  Gila  River 
one-half  mile  south  of  the  Indian  agency  at  San  Carlos  and  below  the 
mouth  of  San  Carlos  Creek,  where  an  inclined  rod  securely  fastened  to 
posts  driven   into  the  bank  was  erected.     The  original   bench  mark 
was  a  20-penny  nail  in  the  base  of  a  mesquite  tree  5  inches  in  diameter, 
85  feet  west  of  the  gage  rod,  at  an  elevation  of  12.07  feet  above  gage 
datum.     It  was  destroyed  by  a  flood  in  the  spring  of  1903.     A  new 
bench  mark  was  established  May  9,  1903,  by  C.  R.  Olberg.     It  con 
sists  of  a  nail  head  in  the  west  side  of  the  post  which  supports  the 
cable  on  the  right  bank  of  the  river.     Its  elevation  is  14.54  feet  above 
the  zero  of  the  gage.     Discharge  measurements  are  made  from  a  cable 
and  car  a  short  distance  above  the  gage  rod.     The  channel  is  straight 
for  some  distance  above  and  below  the  station,  and  the  water  is  com 
paratively  swift.     The  right  bank  is  high,  but  the  left  is  low  and  liable 
to  overflow.     The  bed  of  the  stream  is  sandy  and  shifting. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  W.  A.  Farish,  district  hydrographer. 
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■J-.  J»n.    Feb.    Mar    Apr.    May.  ,Jun*.  July.  Aug.   fitptJ  Ort.    Nov.    Dec. 
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STREAM    MEASUREMENTS    IN    1W03,    PART    IV. 
Dftdkaqv  "WWW* # fflfa  Hirer  nt  San  IMrl'jt,  Aril.,  in  /WM. 


imip. 

Ilyrirognpher. 

ImfflKr 

»». 

2.00 

2.00 
1.80 
1.80 
1.05 
1.60 
1.50 
1.70 
1.90 
2.10 
1.40 
1.40 

1.30 
1.30 

2.50 
2.00 

&TDKI-M 

Fchmary  4 

Slav  16 

do 

1.4 

2.60 
3.40 
3.80 
2.30 

lso 

2.40 
2.00 

1.45 

1.30 
1.30 
1.90 

1.40 
1.40 
1.40 
1.35 
1.35 

AiiguHt  9 

September2L 

do 

2.227 
3,522 

do 

T-] 
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Estimated  monthly  discharge  of  GUa  River  at  San  Carlos,  Ariz.,  for  1903. 

[Drainage  area,  13,455  square  miles.] 


Month. 


Discharge  in  second-feet. 


inary 

broary 

rch 

ril 

v 

le 

y 

£Ofit 

itember 

»ber 

vember 

cember 

The  year 


Maximum. 

Minimum. 

200 

74 

70 

52 

96 

0 

150 

12 

12 

1 

760 

1 

620 

0 

3,695 

0 

3,170 

20 

560 

40 

82 

40 

41 

23 

3,695 

0 

Mean. 


Total  in 
acre-feet. 


141 

58 

37 

55 

4 

116 

52 

877 

281 

118 

57 

34 


152 


8,670 

3,221 

2,275 

3,273 

246 

•6,902 

3,197 

53, 924 

16, 721 

7,256 

3,392 

2,090 


Run-off. 


Second-feet 

per  square 

mile. 


111,167 


0.0105 
.0043 
.0028 
.0041 
.0003 
.0086 
.0039 
.0652 
.0209 
.0088 
.0042 
.0025 


.0113 


Depth  in 
inches. 


0. 0121 
.0045 
.0032 
.0046 
.0003 
.0095 
.0045 
.0752 
.0232 
.0101 
.0047 
.0029  • 


.1548 


iotk.— Owinr  to  the  shifting  character  of  the  bed  of  the  river  the  daily  discharges  were  obtained 
m  rating  tables  extending  over  brief  periods  of  time,  and  by  interpolation. 

AN1MA8   RIVER  AT  DURANGO,   COLO. 

The  station  was  first  established  June  20,  1895,  and  has  been  main- 
ined  during  the  greater  part  of  each  year  since. 
The  original  gage  was  located  at  the  old  wagon  bridge,  one-fourth 
ile  west  of  the  railroad  bridge  at  Durango  and  about  200  feet  above 
e  Rio  Grande  Southern  Railroad  bridge.  It  was  spiked  to  the 
&t  side  of  the  south  end  of  the  middle  pier  of  the  wagon  bridge, 
le  head  of  a  bolt  at  the  east  abutment  of  the  railroad  bridge  is  17.24 
et  above  this  gage  datum.  During  the  early  part  of  1899  the  old 
igon  bridge  was  removed  and  a  new  one  erected  a  short  distance 
tlow.  April  1,  1899,  on  the  central  pier  of  this  bridge  a  new  rod, 
hich  consisted  of  a  vertical  piece  of  timber  graduated  to  feet  and 
nths,  was  fastened.  The  bench  marks  were  three  horizontal  strips, 
)posite  the  10,  14,  and  16.7  foot  marks  of  the  rod,  respectively, 
wing  to  this  change  in  location  and  height  of  the  rod  there  is  no 
)parent  relation  between  the  rating  tables  before  1899  and  the  rating 
ibles  for  1899  and  after. 

The  present  gage  was  established  June  20,  1901,  by  A.  P.  Davis, 
listed  by  F.  Cogswell.  It  is  located  at  the  new  wagon  bridge  one- 
ourth  mile  west  of  the  railroad  station  at  Durango,  Colo.  It  is  a 
ertical  2  by  6  inch  timber  14  feet  long.     It  is  fastened  to  the  masonry 
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pier  mi  tli''  downstream  side  of  the  bridge,  and  is  held  in  place  bj 
means  of  spikes  driven  into  cracks  in  tin*  masonry.  It  is  read  twin- 
null  day  bj  C.  (i.  (Sraden.  On  April  1 --2,  1908*  wand  and  gravel  wer» 
washed  down  by  Idghtner  (.'iwk.  which  enters  about   lix>  feet  W"» 

the  bridge,  sod  wen  itapoeited  wound  the  gfigp  rod.    A  new  wiiv 

gage  wan  established  April  14,  1808,  on  thu  dow nstrcam  side  uf  M 
bridgfi  in  the  «|"tri  next  tin1  Left  bank.  This  gage  was  read  until  .Iww 
H,  when  it  was  stolen.  In  the  meantime  the  sand  and  gravel  lunl  Wb 
nefaed  ewnj  front  tin-  foot  of  the  old  gage,  from  which  roadiugaetd 

taken  for  tin-  remainder  of  the  year.  Tin.'  win;  gage  read  zero  «bm 
tin1  vertical  pipe  n>ad  5  feet.  All  litiiS  reading  have  Wen  reduwl  to 
tin'  datum  of  tin-  vertical  gage.  The  IMS  rating  table  HU  pri-partd 
from  measurements  made  after  the  deposit  of  sand  and  gravel  bad 
been  seoared  (rotn  Around  toe  vertical  gngK  It  is  therefore  not  appli- 
cable to  gage  heights  taken  previous  to  May  1,  during  whkfa  periol 
(he  WctfOe  at  the  gage  was  filled  in.  Discharge  measurements  ut 
made  from  the  bridge  to  which  the  gage  is  attached,  except  at  low 
Wnter,  Wh9ll  the?  are  made  bj  wading.  The  initial  point  for  sound- 
[nga  i-  the  downstream  edge  of  the  right  abutment.  The  t-hniincl » 
straight  for  800  feet,  aljove  l&d  400  foot  below  the  .station.  The  cur- 
rent i-  rough  and  has  a  rapid  velocity.  Both  banks  are  high,  rockj, 
and  not  liahle  to  overflow.  *LTn*  hod  of  the  stream  is  tnrky  and  fairit 
permanent.  Bench  mark  No.  l.  established  June  25,  1900,  bncfahnM 
point  at  the  southwest  corner  of  thu  center  pier  of  the  highway  briil^. 
Its  elevation  is  16,75  feet  shove  the  Bern  of  the  gage.  Bench  mark 
No.  "2,  established  on  the  same  date,  is  a  similar  point  on  the  Inner 
side  of  the  left  abutment.  Its  tide  vat  ion  is  16,84  feet  above  the  zero  of 
the  gage.     This  relation  was  verified  April  17,  1901. 

The  observations  at  this  station  during   1908  have  been  madi'  nndet 
thi'  direction  of  M.  ('.  Ilinderlider,  district  hydrographer. 

l>i»c)Mr;ie  mniiMrrmniU  of  Auim'n  River  at  foiiningo,  (Wo.,  in  1903. 


A|.ril  14 _ 

Mny  15 

June  27 

July  27 

Aqgui  17 

SeiilemberS 

October  5 ito  . 

KfovemlMrS do  . 


7.20 
7.86 
7.06 

6.75 


4.S 
3,7* 
4,061 
1,331 
45S 
1,11* 
8» 
If' 


rr.] 
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Mean  daily  gage  height,  in  feet,  of  Animas  River  at  Durango,  Colo.,  for  1903. 


Day. 


Mar. 


Apr. 


6.90 
"8.20 
8.00 
7.80 
7.80 
7.80 
7.80 
7.80 
7.80 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.10 
8.30 
8.20 
8.00 
8.10 
8.30 
8.50 
8.  HO 
9.20 
9.40 
9.40 
9.30 
9.20 
8.90 
8.80 


8.00 

10.40 

8.00 

10.50 

&8.00 

10.70 

8.00 

10.70 

8.10 

10.50 

9.10 

9.40 

9.50 

9.70 

9.70 

9.90 

10.00 

1Q.10 

10.20 

10.20 

10.30 

10.40 

10.50 

10.70 

10.70 

10.50 

10.40 

9.90 

9.40 

9.30 

9.10 

8.70 

8.60 

8.70 

8.80 

8.80 

8.90 

8.90 

9.00 

9.40 


10.60 
10.60 
10.70 
10.50 
10.30 
10.00 
10.20 
10.20 
10.30 
10.30 
10.00 
10.00 
10.30 
10.20 
10.30 
10.30 
10.50 
10.70 
10.85 
10. 70 
10.40 
10.30 
10.30 
10.30 
10.40 
10.40 
10.30 
10.  M 
10. 20 
10. 20 


1 6.50    10.00 


9.90 
9.80 
9.70 
9.70 
9.50 
9.20 
9.50 
9.50 
9.40 
9.50 
9.40 
9.50 
9.20 
9.20 
9.30 
a  10. 25 
9.80 
9.20 
9.20 
9.00 
8.90 
H.50 
8.40' 
8.40 
8.30 
8.00 
8.00 
7.80 
7.80 
7.60 
7.70 


7.70 
7.70 
7.60 
7.60 
7.60 
7.50 
7.50 
7.50 
7.50 
7.40 
7.30 
7.30 
7.30 
7.30 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.30 
7.30 
7.30 
7.30 
7.30 
7.30 
7.30 
7.30 
7.20 
7.20 


Sept.   ,     Oct. 


7.30 
7.30 
7.30 
7.20 
7.30 
7.50 
7.50 
7.30 
7.30 
7.40 
7.40 
7.40 
7.40 
7.50 
7.50 
7.50 
7.50 
7.50 
7.40 
7.40 
7.30 
7.30 
7.20 
7.20 
7.20 
7.20 
7.10 
7.30 
7.30 
7.30 


7.20 
7.20 
7.20 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
6.90 
6.90 
6. 90 


a  Heavy  rain.  t>  New  gage;  5.00  on  new  gage  =  10.00  on  old  gage. 

Ruling  table  for  Airimas  River  at  Ihtrango,  Colo.,  from  May  1  to  December  31,  1903. 


Gage 
height. 

Discharge. 

I     Gage 
height. 

D 

iseharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fut. 

Stroint/cd. 

Feet. 

St 

mnfl-jVft. 

Frt. 

StTollti-ft  1 1. 

Frtf. 

Stcond-ftct. 

0.0 

122 

7.5 

672 

8.5 

1,810 

9.5 

3,060 

6.6 

1           1.50 

7.(5 

701 

8.« 

1 ,  935 

!       9.6 

3, 185 

6.7 

179 

7.7 

854 

8.7 

2,  000 

i       9.7 

3,310 

6.8 

!           213 

!       7.8 

954 

1       8.8 

2,  185 

9.K 

3,  435 

6.9 

257 

7.9 

1 ,  005 

8.9 

2,310 

9.9 

3,  500 

7.0 

1           306 

8.0 

1,  185 

9.0 

2,  435 

10.0 

3.  685 

7.1 

1           302 

r    8.  i 

1,310 

9.1 

2,  500 

10.2 

3,  935 

7.2 

429 

8.2 

1 ,  435 

9.  2 

2,085 

10.4 

4,185 

7.3 

J           504 

8.  3 

1,500 

0.  3 

2,810 

10.  0 

4,  435 

7.4 

586 

i 

8.4 

1,0S5 

9.4 

2,  935 

10.  S 

4,  685 

-•  - 



Curve  well  define* J  *-xivpt  Ix-twveti  S.JO  and  10  feet  jzngo  \u»\g\\V. 
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Estimated  monthly  discharge  of  Animas  River  at  Durangoy  CWo.,  for  1903. 

[Drainage  area,  812  square  miles] 


Month. 


May 

June 

July 

August 

September, 
October  .. 


The  period 


Discharge  in  second-feet. 


Maximum. 


4,560 

4,745 

3,997 

854 

672 

429 


Minimum. 


1,935 
3,685 
761 
429 
362 
257 


Mean. 


3,241 

4,129 

2,446 

554 

542 

347 


Total  in 
acre-feet. 


199, 281 

245, 692 

150,399 

34,064 

32,251 

21,336 


683,023 


Run-off. 


Second-feet 

per  square 

mile. 


3.99 

5.09 

3.01 

.68 

.66 

.43 


Depth 
inche 


4. 
5. 
3. 


ANIMAS  RIVER  AT  8ILVERTON,  COLO. 

This  station  was  established  June  4,  1903,  by  F.  Cogswell.  It 
located  at  the  East  Fourteenth  Street  bridge,  one-fourth  mile  north 
the  Denver  and  Rio  Grande  Railroad  station.  The  gage  is  a  1-in 
vertical  board  spiked  to  the  downstream  side  of  the  rock-filled  ci 
pier  near  the  left  bank.  The  lower  end  of  the  rod  reads  2  fei 
During  1902  it  was  read  tyvice  each  day  by  Andy  Coyle.  Dischar 
measurements  are  made  from  the  bridge  to  which  the  gage  is  attache 
The  initial  point  for  soundings  is  the  end  of  the  bridge  on  the  1< 
bank.  The  channel  is  straight  for  500  feet  above  and  below  t 
station.  The  current  is  swift.  There  is  one  channel  at  low  wat 
and  three  at  high  water.  At  a  gage  reading  of  4  feet  the  gaging  s< 
tion  has  a  width  of  53  feet.  Both  banks  are  low  and  liable  to  ov< 
flow.  Cement  Creek  enters  Animas  River  about  800  feet  below  t 
gage  on  the  left  side.  Red  Mountain  Creek  is  tributary  to  Anin 
River  on  the  left  side  about  three-fourths  of  a  mile  below  the  gagi 
station.  No  bench  marks  have  been  established,  as  the  station  v 
abandoned  October  31,  11)03. 

The  observations  at  this  station  during  IW)3  have  been  made  un< 
the  direction  of  M.  C.  Ilinderlider,  district  hydrographer. 


COLORADO    RIVER   DRAINAGE    BASIN. 

Discharge  mtaturtmenU  of  Ammo*  River  at  Silverton,  (.Wo., 


Due. 

Hydrographcr. 

height. 

Discharge. 

fret. 
3.90 

4.35 
3.30 

2.90 
3.10 

2.80 
2.70 

Serand-fiet. 

Jd»£ 

n  daily  gage  height,  in  feet,  of  Aniavu  River  at  Sitvrrlon,  Colo.,  fur  1909. 

i  Aug.   Sept. 


D.y. 

,„„, 

Jul*. 

» 

Sept. 

lh-1 

Day.              June. 

J 

iy. 

. 

*.so 

4.  IB 

8,80 
tH 

4.10 

S.40 

•  ■ 
8.* 
«.» 

1  M 

IBB 

1.80 

106 
8.  IS 

8.06 
8.06 

a.  00 

8.00 
1.00 

J.S5 

2 .,, 

.■    ■■! 

.'  9( 

.■  u 

3.  SO 

.'  M 

.'  -41 

1  -1 

17                                4  66 

,  .     1 

I 

ie              i<  «> 

1 
1 

1 
1 

-1 

so 

« 
111 
■»" 

111 

10 

an 

, 

4.40 
4.« 

1  IS 

ID 

i  m 

8  V& 

M 
jy. 

1  HI 

.  ■ 

rt.40 

116 

20                                CSS 

1 
1 

40 
40 

U 

OS 
00 
00 

« 

00 
00 

11                          'l  so 

a 'f.»o 

, 

| 

as '  its 

S.Z6 

J    J.S 

a  jo 
a  16 

IN     3 
3.00  .  3 

8.40     9 

"»                                4  16 

SO                                1  a. 

gl 

j«  3.40 
V  00  2.00 
2  90     ISO 


toting  table  for  Animas  River  at  Sihertim,  Colo.,  from  June  4  t"  Ihrember.il,  1903. 
■  I   h^gift.      »*«»  | 


fclght. 

Discharge. 

Que? 
height. 

1  Hw  harm'. 
Smmt-Jret. 

height. 
feet. 

ftrt 

Second-fid. 

feel. 

2.6 

15 

3.2 

159 

3.8 

2.7 

27 

3.3 

201 

3.9 

2.8 

43 

3.4 

'm 

4.0 

2.9 

64 

3.5 

205 

4.1 

3.0 

90 

3.8 

:«« 

4.2 

3.1 

122 

3.7 

400 

4.3 

1-30 


\JI    MKASfKKMKNTS    IN    IMS,   PAKT    IV. 
i-./  »iimtHfr  'iwhtnir  ■•/  Mmn  literal  Bfctrtew,  Calm,  fir 


July   

Aiufiwt 

Beptotabo  . 

II. ■lnU-r  .    . . 


Tin- iK-riml 78.212 


3 


■c\.'.75       n.oa 

I.M 

J,  r.JI 


III  KAMio,    n>l.(i. 


During  189B  work  ma  being  done  on  a  large  storage  project 

tin-  head  of  the  river,  and  on  tola  eocooitt  ■  gsgiug  station  wta 
lished  by  A.  L.  Fellows,  Mar  1!'.  1888. 

Information  derived  at  this  point  is  of  importance,  H  it.  is  desired 
that  toe  excess  water  (if  this  stream  shall  In-  made  a\ aihilde  by  BUM! 

of  storage  reservoirs  in  the  upper  pert  of  this  drainage  basin.  Mmli 
valuable  land  can  be  irrigated  if  this  water  is  properly  conserved.  The 
gngc  is  located  at  a  wagon  bridge  at  Stewart'*  ranch,  which  is  about  4 
mill's  wist  of  Durango,  and  is  reached  by  driving.  The  gage  rod  con- 
sists of  a  vertical  4-inch  strip,  7£  feet  long,  graduated  to  feet  and 
tenth*  and  spiked  to  the  east  abutment  of  the  bridge.  The  station 
was  discontinued  during  IBQO,  hut  daily  observations  were  resunifd 
April  1.  UM.U.  It  is  raid  (wire  each  day  by  Mrs.  Annie  Stewart.  Dis- 
charge measurements  arc  made  from  the  down. stream  side  of  the  single 
spun  highway  bridge  to  which  the  gage  ia  attached.  The  bridge  makes 
an  angle  of  7.">  with  the  direction  of  the  current,  and  ia  marked  on  the 
downstream  side  at  intervals  of  5  feet.  The  initial  point  for  sound- 
ings is  the  inside  edge  of  the  abutment  on  the  right  hank,  dowustlW> 
side  of  the  bridge.  The  channel  is  straight  for  20o  feet  above  and 
lirlnvv  the  station.  The  right  hank  is  high  and  will  overflow  only  at 
wry  high  water.  The  loft  hank  is  low  and  subject  to  overflow.  Both 
banks  are  covered  with  brush.  The  bed  of  the  stream  is  composed  of 
gravel  and  bowlders,  and  is  probably  permanent.  The  bench  mark 
established  and  verified  April  15,  1901,  consists  of  a  spike  in  an  8-incb 
cottonwood  stump  BO  feet  south  of  the  gage  rod.  Its  elevation  is  5.t* 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1908  have  been  made  uuder 
the  direction  of  M.  0.  Htnderlider,  district  hydrographer. 
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Discharge  measurements  of  Florida  River  near  Durango,  Colo.,  in  1908. 


Date. 


May  15 

Jane  6 

Jane  27 

July  27 

August  17... 
September  8 
October  5 . . . 
November  2. 


Hydrographer. 


F.  Cogswell 

do 

do 

do 

do 

do 

do 

do 


Gage 
height. 

Feci. 
3.80 
3.40 
3.25 
1.60 
1.00 
2.05 
1.20 
.70 


Discharge. 


i 


Second-feel. 

844 

716 

677 

95 

25 

182 

33 

6 


Mean  daily  gage  height,  in  feet,  of  Florida  Hirer  near  Durango,  Colo.,  for  1903. 


Day. 


l. 
2. 
3. 
4. 
5. 
6. 
i. 
8. 


10. 
11. 
12. 
13. 
U. 
15., 
16., 
17.. 


Apr. 


May. 


M. 
19. 
20. 
21. 
22. 
23. 
24. 
l\ 
26. 


28. 
29. 
30. 
31. 


2.10 

2.00 

1.36  t 

1.30  | 

1.50  ; 

l.-iO  j 

1.45 

1.65 

1.90 

1.95 

1.90 

1.80 

1.75 

1.85 

1.90 

1.85 

1.85 

1.85 

1.85 

2.00 

2. 10 

2.  25 

2.  45 

2.50 

2.  GO 

2.  G5 

2.60 

2.55 

2.  15 

2.  45 


2.60 

2.70 

2.75 

2.80  j 

2.85 

2.90 

3.05 

3.05  ; 

3. 15 

3.20 

3.30 

3.45 

3.60 

3.70 

3.70 

3.50 

3.25 

2. 95 

2.60 

2.20 

2. 15 

2.15 

2.15 

2. 15 

2.15 

2. 25 

2.  45 

2  35 

2.  30 

2.90 

3.30 


June. 

3.75 
3.85 
3.40 
3.25 
3.10 
3.40 
3.40 
3.40 
3.40 
3. 25 
3. 35 
3.50 
3. 65 
3.80 
3.65 
3. 65 
3.  75 
3.90 
3.60 
3.60 
3.50 
3.50 
3.60 
3.60 
3.50 
3.40 
3.35 
3. 15 
3  00 
2.90 


July. 

2.70 
2.50 
2.40 

2. 10  ! 
2.00  j 
1.75  ': 
1.75 
1.95  ; 
1.85  ' 
1.85 
1.70 
1.65 
1.50 
1.50 
1.45 
1.S5 
"2.05 
2.10 
1.85 
1.80 
1.80 
1.65 
1.55 
1.40 
1.25 
1.15 
1.55 
1.45 
1.25 
1.15 
1.05 


Aug. 

1.00 
.95 
.95 
.90 
.85 
.90 
.85 
.75 
.75 
.75 
.70 
.80 
.75 
.70 
.85 
.85 
.95 
.90 
.90 
.95 
.90 
.85 
1.00 
1.10 
1.C5 
1.05 
1.05 
.  95 
.90 
.85 
>0 


Sept.        Oct. 


0.80 
.95 
1.10 
1.00 
.95 
1.45 
1.95 
2.00 
1.70 
1.50 
1.40 
1.60 
1.50 
1.45 
1.40 
1.30 
1.30 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.05 
1.05 
1.15 
1.10 


1.10 

1.15 

1.10 

1.15 

1.20 

1.15 

1.10 

1.10 

1.10 

1.05 

1.00 

1.00 

.90 

.90 

.90 

.90 

1.15 

1.40 

1.35 

1.30 

1.25 

1.20 

1.00 

.90 

.90 

.80 

.80 

.70 

.70 

.60 

.60 


a  Ruin. 
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[NO.  100. 


Rating  table  for  Florida  River  near  Durango,  Colo, ,  from  January  1  to  December  31, 190S. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

i 
Discharge.  | 

Feet. 

Second-feet. 

Feet. 

Second-feet 

Feet. 

Second-feet. 

Feet. 

Second-fed.  \ 

0.6 

5 

1.5 

79 

2.4 

269 

3.3 

645 

.7 

6 

1.6 

95 

2.5 

300 

3.4 

697   j 

.8 

9 

1.7 

112 

2.6 

336 

3.5 

751    , 

.9 

14 

1.8 

129 

2.7 

375 

3.6 

809 

1.0 

21 

1.9 

148 

2.8 

417 

3.7 

872 

1.1 

29 

2.0 

169 

2.9 

460 

3.8 

941 

1.2 

39 

2.1 

191 

3.0 

504 

3.9 

1,012 

1.3 

51 

2.2 

215 

3.1 

549 

1.4 

64 

2.3 

241 

3.2 

1 

596 

Curve  fairly  well  defined. 

Estimated  monthly  discharge  of  Florida  River  near  Durango,  Colo.,  for  1903. 

[Drainage  area,  136  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September 
October  .. 


The  period. 


Discharge  in  second- feet. 


Maximum. 


Minimum.  ,     Mean. 


356 

872 

1,012 

375 

29 
169 

64 


51 

203 

460 

25 

6 

9 


Total  in 
acre-feet. 


181  , 
455  I 
745  i 
127  ' 

15 

52 


10,770 

27, 977 

44, 331 

7,809 

922 

3,094 

1,537 


96, 440 


Run-off. 


8econd-feet 

per  square 

mile. 


1.33 
3.34 

5.48 
.93 
.11 
.38 

.18 


Depth  ir 
inches. 


1.4 
3.£ 
6.1 
1.0 
.1 

.4 

»> 
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LOS  FINOS  RIVER  AT  IGNACIO,  COLO. 

The  station  was  established  April  22,  1899,  by  A.  L.  Fellows,  at 
the  request  of  the  Commissioner  of  Indian  Affairs,  for  the  purpose  of 
ascertaining  the  quantity  of  water  available  for  irrigation  along  the 
stream.  It  is  located  at  the  wagon  bridge  at  Ignacio,  the  subagency 
of  the  Southern  Ute  Indian  Reservation,  2  miles  north  of  the  Denver 
aod  Rio  Grande  Railroad  station.  The  rod  is  a  vertical  2  by  4  inch 
timber,  10  feet  long,  spiked  to  the  bridge,  the  marks  being  strips  of 
brass  securely  nailed  to  the  post. 

The  gage  is  read  twice  each  day  by  John  Wesch,  the  clerk  at  the 
Indian  agency.  Discharge  measurements  are  made  from  the  down- 
stream side  of  the  4-span  highway  bridge,  to  which  the  gage  is  attached. 
The  initial  point  for  soundings  is  the  end  of  the  right  abutment  at 
the  downstream  side  of  the  bridge.  The  channel  is  straight  for  a 
considerable  distance  above  and  below  the  station,  and  is  114  feet 
wide  between  bridge  abutments.  The  current  is  swift.  The  banks 
are  not  high,  but  are  not  liable  to  overflow.  The  bed  of  the  stream  is 
composed  of  gravel,  free  from  vegetation,  and  fairly  permanent. 
Bench  mark  No.  1  is  the  8-foot  mark  on  the  gage  rod,  which  is  level 
with  the  top  of  the  lower  end  of  a  6  by  8  inch  timber  protruding 
downstream  from  the  pier  on  the  right-hand  side.  Bench  mark  No. 
2,  placed  April  7,  is  an  iron  bench-mark  post  set  30  feet  northwest 
from  the  northwest  corner  of  the  bridge,  its  top  being  7.64  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Los  Pino*  River  at  Ignacio,  Colo.,  in  1903. 


Date. 


April  13 

May  16 

June5 

June  26 

July  25 

August  18... 
September  7 
October  6. . . 
November  3 


Hydrographer. 


F.  Cogswell 

do 

do 

do 

do 

do 

do 

do 

do 


Gage  height.'  Discharge. 

I I 


Feet. 
3.20 
5.20 
4.90 
5.10 
3.10 
2.20 
3.95 
2.60 
2.30 


Second-feet. 

385 

2,239 

2,059 

2,245 

426 

87 

1,079 

177 

93 


60                       8TBKAM   MEASUREMENTS   IN    1903,   PAET   IV.            [*■ 
Mmn  •Uvlu  gagt  liru/ht,  in  fat,  •>{  1m>  I1!!'"*  HW  "1  jjpinDil.  'Wo.,  fur  19M. 

I.*,. 

Apr. 

HKf. 

,„„., 

Jul/. 

■JW 

S»pt   '   1" 

4.00 

M6 

r>.Tii 

4 .60 
LB 
4B 

:;. ',.", 
3. 65 

.«  , 

v 

:  ■        1 

Ml      IB      -1 

2,65       J.M      It 
It  SB        Ittj      I* 

4.10 

1.  4ft        l.  va 

lb     mb 

, 

i  ■    3 

IB       .• 
MB       S« 

J]«         !» 
|  .■■■          . 

Lai   i*s 

a.  to      i« 

6.20  i      1. 00 
Ml        4.W 
ft.  an  ;      ft.  1ft 

r,.  so      6.  ao 

ft,*!'       L» 
5.46        6,20 

MO 
MB 
Ml 

141 
MS 

2.40 
2.40 

2-65 
MS 
M» 
2.30 
it» 

X» 

ran 

2.40 

tao 

I  Ml 

3.06 
120 
MG 

2.05 
2.56 

(J 

13 

i  i'. 
1)0 
IB 
Mt 

i  w 

S.M 

y 

II 

■  a 

MS 

8.60 

W 

t» 

ft.* 
*.» 

5,16 
MB 
1,11 

6.  IS 
MO 
6.05 
4.85 
4.» 
*.» 

m 
am 

2.70 

a 

ji 

i  n 

J.  73 

s  ... 
1  .'■ 

t  M 
4.10 

4  DO 
,  v. 

5  «0 

MS 

m* 

a.  7(i 

S.T5 
MS 

3.(0 

j.  as 

S.S6 
L« 

fi.ae 

». 

at 

ib|    =» 

LB      l* 

2.M|      !• 
2.M        t| 

10,     >• 

% 

7! 

s 

. 

Rating  table  for  Los  Pino*  Ritvr  al  lanncio.  Goto.,  for  1903. 


befihl. 

DlwhnrBC. 

Gage 

Discharge. 
Serond-firt. 

■5R. 

Krf. 

Dinchnnje. 

heJgLl 

Dlsctoip- 

ifcrt. 

Second-Jrrt. 

ftct. 

Scemui-Jctt. 

FteL 

Sewn*/** 

2.2 

80 

3.1 

372 

4.0 

1,180 

4.9 

2,006 

2.3 

98 

3.2 

444 

4.1 

1,272 

5.0 

8,100 

2.4 

118 

3.3 

536 

4.2 

1,364 

5.1 

2,19! 

2.8 

142 

3.4 

828 

4.3 

1,458 

5.2 

.    2.2M 

2.6 

170 

3.5 

720 

4.4 

1,548 

5.3 

2,376 

2.7 

203 

3.8 

812 

4.5 

1,640 

5.4 

2,488 

2.8 

230 

3.7 

904 

4.6 

1, 732 

5.5 

2,560 

2.9 

279 

3.8 

996 

4.7 

1, 824 

5.6 

2,652 

3.0 

322 

3.9 

1,088 

4.8 

1,916 

5.7 

2,744 
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Estimated  monthly  discharge  of  Los  Pinos  River  at  Ignacio,  Cola.,  for  J  90S. 

[Drainage  area,  450  square  miles.] 


Discharge  in  second-feet 

Total  in  acre- 
feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

April  13-30 

1,364 

2,606 

2,744 

1,732 

444 

996 

203 

489 
950 
1,778 
674 
80 
156 
118 

840 
1,685 
2,267 
1,030 

29,990 
103, 607 
134,896 

38.817 

1.87 

3.74 

5.04 

2.29 

.36 

.64 

.33 

1  25 

May 

4  31 

June 

5.62 

July  1-19« 

1.62 

August 

163         10.02*2 

.42 

September 

289 
148 

17, 197 
9,100 

343,629 

.71 

October 

.38 

The  period 

2,744 

80 

a  July  20-31,  observer  absent. 


DOLORES   RIVER  AT   DOLORES,  COLO. 

This  station  was  established  June  25,  1895,  by  A.  P.  Davis,  assisted 
by  F.  Cogswell.  It  is  located  at  the  footbridge,  one-half  mile  east  of 
Dolores,  Colo.  The  gage  is  a  vertical  2  by  6  inch  board  spiked  and 
bolted  to  the  left  abutment  of  the  bridge.  It  is  read  twice  each  day 
by  Mrs.  Mary  D.  Smith.  Discharge  measurements  are  made  from 
the  downstream  side  of  the  single-span  footbridge  to  which  the  gage 
is  attached.  The  initial  point  for  soundings  is  the  left  abutment  on 
the  downstream  side.  The  channel  is  straight  for  a  considerable  dis- 
tance above  and  below  the  station.  Both  banks  are  high  and  are  not 
liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and 
is  not  subject  to  much  change.  The  bench  mark  is  a  nail  in  the  base 
°f  a  cottonwood  tree  18  feet  southwest  of  the  gage.  Its  elevation  is 
1^.57  feet  above  the  zero  of  the  gage.  This  bench  mark  was  verified 
April  15,  1901. 

The  observations  at  this  station  during  1 90S  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


STREAM    MEASUREMENTS   IN    1903,   PART    IV. 
Ii<n-har<jt  mtamrnruntt  of  Do/ore*  River  at  Dolart',  016.,  m  MB, 

AG  I" 


April  11 

MaylS 

June  23 

July  22 

August  13 

September  4  . 

October  2 

'Ortohcr  30 . . . 


8.40  . 
6.30 


B.  10  I 
3.50 


Mmn  doily  gnge  hright,  in  fed,  of  Wort*  Jiirtral  Dolorrt,  Coio.,jor  iOOS. 


July.       a  lie.       -.■[■■ 


3.10        1» 

i.ixi     tm 


1« 


IM 

1J0 

i  H 

1!* 

m 

m 

J.v 

l» 

,n 

i* 

.Oil 

2« 

.09 

LOO 

!  ■■ 
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Rating  table  for  Dolores  Rwer  at  Dolores,  Colo.,  for  1908. 


Discharge. 

i 

Gage 
height. 

Discharge. 

height. 

Discharge- 

Gage 
height. 

Discharge. 

1  Second  feet. 

FtxL 

Second-feet 

Fttt. 

Second-fed. 

FbcL 

Second-feet 

35 

3.4 

376 

4.2 

1,046 

5.0 

1,980 

1            53 

3.5 

444 

4.3 

1,148 

5.1 

2,110 

>            80 

3.6 

518 

4.4 

1,254 

5.2 

2,240 

116 

3.7 

506 

4.5 

1,364 

5.3 

2,370 

158 

3.8 

678 

4.6 

1,478 

5.4 

2,500 

206 

3.9 

764 

4.7 

1,598 

5.5 

2,630 

258 

4.0 

854 

4.8 

1,722 

5.6 

2,760 

314 

I 

4.1 

948 

4.9 

1,850 

5.7 

2,890 

Uimated  monthly  discharge  of  Dolores  River  at  Dolores,  Colo.,  for  1903. 

[Drainage  area,  624  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

nth. 

Maximum. 

Minimum. 

Mean. 

8econd-feet 

per  square 

mile. 

Depth  in 
inches. 

1,478 

2,630 

2,825 

1,660 

206 

557 

116 

206 

997 

1,722 

206 

116 

80 

43 

629 

1,754 

2,255 

662 

137 

155 

71 

37,428 

107, 849 

134, 182 

40,705 

8,424 

9,223 

4,366 

1.20 

3.35 

4.-30 

1.26 

.26 

.30 

.14 

1.34 

3.86 
4.80 

1.45 

.30 

r 

.33 

.16 

342, 177 
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[*o. 


MISCELLANEOUS    DISCHARGE  MEASUREMENTS    IN    THE  SAN  JUAN  RI> 

DRAINAGE  BASIN,   COLORADO. 

The  following  miscellaneous  discharge  measurements  were  made 
the  San  Juan  drainage  basin  in  1903: 

Miscellaneous  discharge  measurements  in  the' San  Juan  drainage  basint  1908 


Date. 


Juno  4 
25 
July  24 
Aug.  16 
8ept.   5 

Oct  7 
Nov.  4 
Apr.  14 
May  15 

June  6 
27 
July  27 
Aug.  17 
Sept.  8 
Oct.  5 
Nov.  2 
June  4 
25 
July  24 
Aug.  15 
Sept.  9 
Oct.  7 
Nov.  4 
Sept.  5 
5 


Stream. 


Cement  Greek 
.....do 


....do 

....do 

.....do 

.....do 

. »•  ■  .QO  «••••••..  . 

.....do 

Lightner  Creek. 
do 


do 

do 

do 

do 

do 

do 

do 

Mineral  Creek. 
do 


.do 
.do 
.do 
.do 
.do 
.do 


Locality. 


Silverton,  Colo 
do 


.....do 

do 

do 

do 

!....do 

do 

Durango,  Colo. 
do 


.....do 

do 

do 

do 

do 

do 

do 

Silverton,  Colo 
do 


.do 
.do 
.do 
.do 
.d<» 
.do 


Gage  |    D 
height  cha 


IbeL    See. 


Red  Mountain  Creek Road  bridge  2  miles  above  1  ronton, 

!      Colo. 

Animas  River ■  At  bridge  one-half  mile  below  How- 

I      ardsville. 


2.10 
1.60 
1.45 


1.40  1 
1.70  | 
1.60 

i 

I 


1.80 
1.00 


3.00  I 
2.30  ' 
1.90 
2. 10  ' 
1.70  | 
l.fiO 


GUNNISON    RIVER   AT   WHITEWATER.    COLO. 

This  station  was  established  by  J.  K.  Field,  April  10,  1902,  at  a  i 
wagon  bridge  constructed  by  the  State  of  Colorado  at  a  point  ah 
half  a  mile  aliove  the  railroad  station  at  Whitewater,  on  the  Den 
and  Rio  Grande  Railroad.  During  1895,  1S97,  and  1901  incompl 
series  of  gage  heights  were  obtained  at  this  point,  but  the  stat 
was  not  regularly  established  until  1902.  It  was  intended  that  1 
station  should  take  the  plaee  of  the  one  formerly  maintained  on 
Gunnison  at  Grand  Junction.  The  latter  station  was  abandoned 
account  of  inaccuracies  that  could  not  be  overcome.  Thev  ^ 
mainly  due  to  the  fact  that  high  stages  of  water  in  Grand  Ri 
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the  gage  rod  in  the  Gunnison,  and  that  the  stream  bed  was 
lied  with  great  bowlders,  making  accurate  gaging  impossible. 
e  gage  is  attached  to  the  guard  rail  on  the  downstream  side  of 
ge  in  the  middle  of  the  right  span.  The  length  of  the  wire 
,e  end  of  the  weight  to  the  marker  is  25.1  feet.  It  is  read 
ich  day  by  James  Page.  Discharge  measurements  are  made 
e  downstream  side  of  the  two-span  highway  bridge  to  which 
*  is  attached.  The  initial  point  for  soundings  is  the  end  of  the 
on  the  tight  bank.  The  channel  is  straight  for  several  hun- 
et  above  and  below  the  station.  It  is  broken  by  the  center 
the  bridge.  The  right  bank  is  high,  and  not  liable  to  over- 
The  left  bank  will  overflow  at  very  high  stages.  The  bed  of 
am  is  composed  of  bowlders  and  sand,  with  stone  riprap  on 
of  the  channel.  There  is  a  deposit  of  mud  and  silt  at  low 
No  bench  marks  have  been  established. 

•bservations  at  this  station  during  1903  have  been  made  under 
L*tion  of  M.  C.  Hinderlider,  district  hydrographer. 

scharge  measurements  of  Gunnison  River  at  Whitewater,  (Mo.,  in  J  90S. 


Date. 


Hydrographer. 


Gage  height.    Discharge. 


1 

1 
] 

1 

1 

1 

• ;. 

i 

r  1 ' 

r29 

i 
4 

r23 

F.  Cogswell 

do 

do 

do 

do 

do 

do 

do 

do  .... 
do  .... 


ftd. 

Oecvnd'fcct. 

4.90 

1,653 

9.70 

10,164 

7.95 

6, 197 

11.35 

15,111 

7.30 

4,841 

4.05 

1,006 

3.  90 

872 

4.00 

864 

3.85 

723 

4.  15 

889 

100—04- 
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1*0.1* 


Mean  daily  gage  height,  in  feet,  of  Gunnison  River  at  Whitewater,  Colo. t  for  190$. 


Day. 


Apr. 


May. 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
20. 


27. 


28. 
29. 
30. 
81. 


8.70 
8.80 
3.90 
4.00 
4.00 
4.10 
4.25 
4.20 
4.80 
4.86 
4.75 
5.00 
4.90 
4.65 
4.70 
4.75 
4.90 
4.90 
6.00 
5.10 
5.80 
5.50 
5.50 
6.35 
6.85 
7.45 
7.80 
7.80 
7.70 
7.50 


7.50 
7.60 
7.86 
8.05 
8.45 
8.80 
9.05 
9.10 
9.45 
9.65 
9.85 
9.75 
9.75 
10.10 
10.60 
10.75 
11.00 
10.50 
9.45 
8.85 
8.25 
8.10 
8.00 
7.70 
7.40 
7.50 
7.80 
7.80 
7.90 
S.00 
8.  55 


June. '  July,  i  Aug. 


9.15 

9.70 

10.05 

la  30 

10.10 

9.75 

9.80 

10.10 

10.40 

10.55 

10.75 

al0.85 

11.50 

12.05 

12.05 

12.10 

11.95 

11.76 

11.45 

11.00 

10.80 

10.50 

10.35 

10.10 

9.80 

9.70 

9.60 

9.55 

9.  15 

9.30 


9.16  | 
9.06  I 

8.90  ' 


I    8.65 
1    8.40 


7.60  i 
7.16  i 

6.95  J 
6.85  i 
6.66  j 

6.96  I 
7.00  I 

'  6.95  | 
6.80  | 
6.80  | 
6.90  I 
7.10 
7.40 
7.05 
6.96 
6.80 
6.65 
6.85 
6.95 
7.25 

&7.85  >' 


7.60 
7.55 
7.50 
7.40  I 
7.30  ! 


7.06 
6.70 
6.15 
5.56 
6.10 
4.70 
4.15 
3.90 
4.06 
4.05 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4".  00 
4.00 
4.15 
4.80 
4.20 
4.25 
4.86 
4.15 
3.96 
3.80 
3.95 
4.20 
4.05 
4.00 
4.00 


Sept. 


8.96 
3.85 
8.80 
3.95 
4.10 
4.00 
4.20 
4.30 
4.45 
4.65 
4.95 
6.80 
6.85 
6.10 
6.00 
4,90 
4.85 
4,80 
4.70 
4.70 
4.60 
4.60 
4.50 
4.40 
4.80 
4.20 
4.20 
4.10 
4.05 
4.00 


Oct  '  Not.   Dee, 


8.95  ' 
8.96! 
3.80  I 
8.80 
3.90 
4.00 
4.10 
4.10  1 
4.20 
4.80 
4.20 
4.20 
4.10 
4.00  , 
4.00  . 
4.00 

3.96  ' 

i 

4.00  I 
4.10  '' 
4.10  ' 
4.00  I 
4.00  I 
8.90  ' 
8.80  ! 
8.80  I 
3.90  I 
4.00 
4.00 
4.00  ■ 
3.90  i 
3.90 


190 

3.90 

3.90 

4.00 

3.96 

3.90  i 

3.80 

3.80 

8.80 

3.80, 

3.80 

8.90, 

8.90  ' 

4.00  ! 

8.90, 

3.90 

8.80 

8.80! 

8.80 

8.70 

3.65 

8.70 

8.90  | 

4.15 

4.20  ' 

4.80 

4.40 

4.30  . 

4.20 

4.05 


IN 
4.91 

i» 

19) 

li 

li 

li 

19) 

ii 

li 

II 

li 

ti 

19) 

19) 

19) 

19) 

in 

ti 

li 

19) 

49) 

401 

1* 

t« 

S.« 

t« 

3.9 

3.* 

3.? 

3.7 


«  Heavy  min. 


t>  WtttcrsjMmt  10  miles  east. 


Rnling  table  for  (junniton  River  at  ]Yhite  water,  Colo.,  from  April  J  to  December  SI,  190$ 


heig 


;,X.    |  Btartome. 


Gage 
height. 


I 


Fut. 

3.  6 

3.7 

3.8 

3.9 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5     I 


Si-cmid-Oti. 

600 

670 

740 

810 

890 

970 

1,050 

1,130 

1,210 

1,290 


Flit. 

4.(5 
4.7 
4.8 
4.9 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 


Discharge. 

&rontt-ftft. 

1 ,  380 
1,470 
1,560 
1,660 
1,760 
1,970 
2,185 

2,  415 
2,665 
2.  925 


Gage 
height. 


Frtt. 
6.2 
6.4 
iS.{\ 
(\.H 
7.0 


7.2 


7.4 
7.6 

7.8 


8.0 


;  Discharge. 

i 

i 

,  Stctmtl'Jui. 

1       3, 190 

•       3, 480 

!       3, 780 

■!       4,080 

'       4, 390 

!       4,710 

5,  040 

5,  400 

5,  7M 

6,  190 


Gage 
height. 


Fut. 

8.5 

9.0 

9.5 

10.0 

10.5 

11.0 

11.5 

12.0 

12.1 


Discharge,  j 

Stcinut-ftfl.  j 
7,240 

8,400  [ 

9,640  , 
10,970 
12,420 

13,980  , 

15,635  , 

17,430  I 

17,810  ' 


UoYT.] 
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Estimated  monthly  discharge  of  Gunnison  River  at  }Yhite  water,  Colo.,  for  llfOS. 

[Drainage  area,  7,868  square  miles.] 


Month. 


April 5,790 

May 13,980 

Jane 17,810 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-feet     1>epth  in 
^1^      inches 


Jolv 

August 

September. 
October  ... 
November . 
December 


The  period. 


8,768 
4,470 
2,130 
1,130 
1,210 
970 


670 

5,040 

8,768 

3,855 

740 

740 

740 

635 

670 


2,263 

8,163 

12, 545 

5, 132 

1,312 

1,284 

890 

844 

810 


134, 658 

501,923 

746, 480 

315,554 

80, 672 

76, 403 

54, 724  ! 

50,221   | 

49,805 


0.  288 
1.037 
1.594 
.652  | 
.  167 
.163 
.113 
.107 


.  103 


0.32 
1.20 
1.77 
.75 
.20 
.18 
.13 
.12 
.12 


2,010,440 


UNCOMPAHGRE   RIVER   AT    DELTA,  COLO. 

This  station  was  originally  established  April  29,  1903,  by  W.  N. 
Samniis,  assisted  by  F.  Cogswell.  The  original  station  was  located 
at  a  highway  bridge  one-fourth  mile  above  the  Denver  and  Rio 
Grande  Railroad  bridge.  The  discharge  at  this  point  did  not  include 
the  mill-ditch  waste.  On  November  17  the  station  was  reestablished 
at  the  Denver  and  Rio  Grande  Railroad  bridge  one-fourth  mile 
northwest  from  the  Denver  and  Rio  Grande  Railroad  station.  The 
new  location  was  selected  for  the  reason  that  the  discharge  of  the 
river  at  this  point  includes  the  mill-ditch  waste.  The  new  gage  con- 
sists of  a  2  by  4  inch  vertical  rod  nailed  to  a  12-inch  pile  on  the  down- 
stream side  of  the  railroad  bridge.  It  reads  from  1  foot  to  0  feet. 
During  1903  gage  readings  have  been  made  twice  each  day  by  Michael 
O'Rourke.  Up  to  November  17,  1903,  discharge  measurements  were 
made  at  the  highway  bridge  to  which  the  old  gage  was  attached,  or  by 
wading  near  the  old  gage.  Discharge  measurements  are  now  made 
from  the  railroad  bridge  at  which  the  new  gage  is  located.  The 
toitial  point  for  soundings  is  a  chisel  mark  on  the  east  side  of  the 
bridge.  The  channel  is  straight  for  100  feet  above  and  below  the 
railroad  bridge.  The  right  bank  is  high.  The  left  bank  is  low  and 
liable  to  overflow.  The  bed  of  the  stream  is  muddy  and  shifting. 
All  water  passes  beneath  the  bridge  at  flood  stages.  The  bench  mark 
to  a  cross  on  the  top  of  the  lower  cord  of  the  bridge  over  gage  rod. 
Its  elevation  is  8.75  feet  above  the  zero  of  the  gage  at  the  railroad 
Wdge. 

The  observations  at  this  station  during  1903  have  been  made  under 
Redirection  of  M.  C.  Hiiiderlider,  district  hydrograpVieT. 


I.lh                       STRKAM 

MKA8UKKMKNTS    IN    1UU3,  PART    IV.            I*» 
„,.,.[-  ,,,'r.;,(,»i;>aAyrr  Riivr.it  Mia,  Cufo.,  M  JMt. 

,,,, 

Bjiln^mpliut. 

Uun- 1- ik  i>i. 

HWbh 
1 

/'-/ 

3.85 

4.55 

IV. 
IT 

Jtnifis <k>  .- 

Jnly  it do 

July  HI - - 60 

AtlRlWt  11.., —do 

BtftlOttbttV 'In  .._ 

(VtnU-r  23 <\a 

S'lVprnln-r  17 ii<> 

I-.-..-MIW27 i  I.  \V.  M.-Ctiiiwll.. 


ft  31 
3.85 

4  u 

2.ffi 
8.45 
2.65 


V»\ 


U '»"'■/  fOgtMgtt,  dtJSW,  0/  ("wwnpaflffFV  Ititvr  nl  I/rlOx,  V"l-. .  fur  tOOS ■ 


Aug. 

M-l 

S.06 

aso 

a.  ns 

Z.M 

1.M 

., .,, 

a.M 

2.90 

■J.« 

1* 

1.(6 

2.90 

l.(B 

1M 

its 

«.C0 

1.96 

1.30 

1  N 

3.15 

itt> 

Lilt 

i*s 

4.00 

H.IM 

LOt 

a.  os 

S.» 

s.o* 

8.W 

110 

19* 

S.10 

1W 

110 

K.9S 

110 

2.  OS 

101 

lot 

2.06 

.;  ,,:. 

■il«S 

10K 

a.  no 

Z.OS 

2.(6 

LM 

2.KH 

2.TS 

2.  uti 

176 

IK 

l« 

171 

" 
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Rating  tabUfor  Uncompahgre  River  at  Delta,  G>lo.,for  May,  190$. 


Discharge,  i 

i 

Gage 
height. 

Discharge. 

t 

Gage 
height. 

i' 
Discharge. 

Second'fect.  i 

Gage 
height. 

Feet. 

Discharge. 

i 

Second-feet.  , 

Feet.      , 

Second-feet.  ! 

Feet. 

Second-feet.  . 

13 

3.1 

37 

3.8 

136 

4.5 

390 

15     ! 

3.2 

44 

3.9 

165    :. 

4.6 

440 

17     | 

3.3 

53     j 

4.0 

197     ■ 

4.7 

495 

i 

19     | 

3.4 

64    -j 

4  1 

231 

4.8 

555 

22     | 

3.5 

77 

4.2 

267 

4.9 

620 

26     ! 

3.6 

93 

4.3 

305 

i 

| 

31 

t                                     i 

i 

3.7 

I 

112     | 
liver  at  DelU 

1       4'4 

345 

i 
i 

1 

hie  for  Uncoi 

npahgre  1 

a,  Colo.,  J 

1     Gage 
height. 

,      Feet. 

rrom  June  1 
Discharge. 

Second-feet. 

to  Xovemt 

Gage 
height. 

ber  16,  IMS. 

,  Discharge.  ■ 

1      Gage 
1    height. 

Discharge. 
Second-feet. 

Discharge.  1 

Second-fed.  , 

Feet. 

Feet. 

1 
Second-feet.  , 

1      ' 

3.7 

113 

4.8 

555 

5.9 

1,368 

2    1 

i      3.8 

136     | 

1       4.9 

620 

6.0 

1,451 

5 

j      3.9 

165 

5.0 

685     , 

6.1 

1,535 

9    | 

4.0 

197 

5.1 

750 

6.2 

1,621 

1            15 

4.1 

231     ! 

5.2 

818 

1 

6.3 

1,709 

23 

4.2 

267     | 

i      5. 3 

889 

6.4 

1,800 

33    | 

i      4'3 

305 

5.4 

963     | 

6.5 

1,892 

45 

j       4.4 

345 

9*          P» 

1,041 

6.6 

1,985 

59 

•       4.5 

390     ' 

5.6 

1,122     | 

6.7 

2,078 

75 

!       4.6 

440 

1       \  ~ 
5.  / 

1,204 

6.8 

'       2, 172 

|            93 

1      4  7 
!         ' 

495 

i 

5.8 

1,286     , 

6.9 

1       2,266 

i 

(1  raised  in  fall  by  deposition  of  silt. 

mated  monthly  discharge  of  Uncompahgre  River  at  Delta,  (Mo.,  for  1903. 

[Drainage  area,  1.130  square  miles.] 


Discharge  in  seeon<l-feet. 


Mith. 


Maximum. 


Minimum. 


Mean. 


Total  in 
acre-feet. 


Run-off. 


b  period 


525 

14 

2,219 

52 

854 

23 

19 

12 

440 

2 

11 

1 

123 

0 

150 

00 

Second-feet 
r  sc 
mil 


per  square 
nik\ 


158  j 
937 
309  I 

14  | 

51  i 

o 

»j 

40  ' 
118 


9,715 

55,  755 

19,000 

861 

3, 035 

123 

2,380 

7,  256 

98, 125 


0.140 
.829 
.  273 
.012 
.045 
.002 
.  035 
.KM 


Depth  in 
inches. 


0.16 
.93 
.31 
.01 
.04 
,00 
.04 
.12 
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L'NCOMl'AIKilil':    l(IVi:il    AT    MONTKOSE.  COI.O. 

Tliis  station   wits  established    April  -J'2,    I !tn:s,    by   A.    L.  Mlui 
assisted  by  W".  N.  Sammis.     It  is  located  at  the  highway  bridge  vc 
of  Montrose  and  OlW-fourth  mile  west  of  the  Denver  and  BloGr&j 
Uailroad.     Tlie  gage  is  a  verticil!  2  by  4  inch    timber    fastened  to 
wing  dam  SQ  feel  nl»i\i'  the   bridge.     It   is  rend  twice  each  day 
Thomas  Allen.      Discharge  measurements  are  made  from  the  high' 
bridge  and  its  approaches  on  I x>t h  banks.     The  initial  point  forsoi: 
nigs  is  at  the  lower  cylinder  of   the  bridgu  on  the  right  bank. 
channel  is  straight  for  BOO  feet  ftbore  and  below  t.hestation.     Thei 
but  one  channel  at  nil  stages,  broken  by  two  bridge  piers  at  high  m 
The  right  bank  is  high  and  composed  of  earth.     The  left  bank  is 
and  composed  of  gravel.      liotli  banks  are  subject  to  overflow, 
lied  of  the  stream  is  composed  of  gravel.     The  p0OCfa  mark  consist 
two  nails  driven  into  a  blue  On  the  root  of  a  cottonwood  tree, 
tree  is  50  feet  cast  of  the  rod.     The  elevation  of  the  bench  mai 

9.963   feet    above .(he  Zero  of  of  the  gagl'. 

The  observations  at  this  station  during  l!*03  have  been  made  ni 
the  direction  of  M.  I'.  Himlcrlidcr,  district  hydrographer. 

IlM-hnnjc  MMfomwMl  ■</  VuOtMfMihqtt  l!i'-r  at  Wt1"IMfff.  '  Wo.,  in  JS"W. 


Dt*. 

llydmcniilier. 

twSbf- 

,„.„ 

W.S.Saiumis 

Fin. 
3.40 

4.10 
4.55 
4.  45 
3.70 
4.45 
6.  25 
7.25 
4.5H 
a.  10 
2.40 
2.70 
2.  G8 
2.90 

•— 

. 
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laily  gage  height,  ihfeet,  of  Uncompahgre  River  at  Moatrone,  Colo. ,  for  J  90S. 


Day. 

Apr. 

i 

i 
i 

• 

1 

• 

I 

i 

i 

3.68 

3.90 

4.30 

4.30 

4.55 

4.20 

4.40 

3.81 

3.65 

May. 


June.    July 


3.90 
4.00 
4.35 
4.45 
4.65 
4.60 
4.60 
4.55 
4.75 
4.45 
4.35 
4.35 
4.60 
5.00 
5.25 
5.40 
5.50 
4.70 
4.10 
3.80 
3.70 
3.60 
3.55 
3.45 
3.45 
3.60 
3.40 
3.35 
3.30 
3.35 
3.60 


4.75 

4.90 

4.60 

4.70 

4.70 

5.10 

5.25 

5.60 

5.50 

6.10 

5.85 

6.50  j 

7. 15  ! 

6.90  ' 

6.60 

6. 45 

6.40 

6.45 

6.20 

6.40 

6.10 

6.30 

6.25 

6.00 

6.00 

5.85 

5.85 

6.00 

6.10 

5.95 


5.60 

5.50 

5.15 

4.50 

4.50 

4.50 

4.70 

4.85 

4.40 

4.95 

4.90 

4.75 

5.00 

4.35 

5.65 

5.25 

5. 75 

5.20 

4.75 

4.50 

4.35 

4.50 

4.35 

4.35 

4.10 

4.20 

4.05 

4.25 

3.70 

3.10  , 

2.80  ! 


Aug.     Sept. 


2.85 
2.85 
2.65 
2.80 
2.85 
2.95 
3.00 
2.95 
2.90 
2.80 
2.60 
2.75 
2.50 
2.55 
2.65 
2.60 
2.45 
2.55 
2.30 
2.45 
2.25 
2.35 
2.45 
2.75 
2.55 
2.35 
2.40 
2.30 
2. 40 
2.35 
2. 20 


2.20 
2. 15 
3.00 
3.20 
2.40 

"3.00 
4.20 
3.95 
3.60 
3.40 

o3.45 
3.95 
3.55 
3.40 
3.40 
3.35 
3.30 
3.15 
3.45 
3.20 
3.00 
3.05 
2.85 
2.90 
2.90 
2.85 
2.70 
2.80 

«3. 10 
2.95 


Oct 


3.00 

3.05 

3.15 

3.20 

3.05 

2.85  , 

2.60  i 

2.45 

2.65 

2.70 

2.55 

2.55 

2.50 

2.55 

2.56 

2.55 

2.30 

2.36 

2.10 

2.30 

2.40 

2.30 

2.30 

2.30 

2.35 

2.30 

2.40 

2.40 

2.35 

2.40 

2.55 


2.76 
2.60 
2.60 
2.60 
2.55 
2. 65 
2.75 
2.70 
2.50 
2.40 
2.40 
2.40 
2.30 
2.30 
2.50 
2.56 
2.55 
2.35 
2.50 
3.00 
3.10 
2.90 
2.86 
2.86 
2.85 
3.00 
2.90 
2.90 
2.85 
3.00 


Dec. 

3.10 
3.15 
3.15 
2.96 
2.66 
2.85 
2.96 
3.10 
2.90 
2.90 
2.96 
3.10 
3.06 
3.15 
3.15 
3.40 
3.35 
3.20 
3.10 
3.06 
3.20 
2.95 
2.85 
2.75 
2.85 
2.90 
2.90 
2.80 
2.80 
2.80 
2.90 


«» Rain. 


able  for  Uncompahgre  Hirer  at  Mont  roue,  Colo.,  from  April  i*-2  to  May  18,  1903. 


Discharge. 

Svcond-fiet. 
130 

152 
176 
201 
227 
254 


Gage 
height. 


Fart. 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 


Discharge.        uS'.        Discharge 


St'cond-frf-t. 
281 
309 
338 
368 
399 
430 


height. 

Ft.et. 
4.8 
4.9 
5.0 
5.1 


5.  2 


5.  3 


Stcond-fert.  i1 
462 
495 
529 
563 
597 
632 


height.      M«*«8*. 


Feet. 
5.4 
5.5 
5.6 

•»        pm 

O.  / 


Seco-nd-fv.fi. 
668 
706 
744 
782 
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Rating  table  for  Vneompahifre  Hirer  at  Montnae,  CWo.v  frotn  May  19  to  December  SI, 100A 


height. 

1 
IHacharge.  1 

I 
Seamd-feeJ. 

■     Gage 
height. 

1      Feet. 

Diwhnrge.   .' 

(Jiige 
height. 

Fert. 

Piacliarge. 

•     Gage 
1   height. 

Discharge. 

/*r/. 

Srcnud'/tri. 

Stamd-fctt. 

Ftet. 

Second-feet. 

2.1 

4 

3.1 

84 

4.1 

306 

5.4 

686 

2.2 

8 

3.2 

103  ; 

4.2 

332 

5.6 

754 

2.3 

9 

3.3 

122     1 

4.3 

358 

5.8 

828 

2.4 

10 

3.4 

143    ■ 

4.4 

385 

6.0 

912 

2.5 

12 

3.5 

165    ; 

4.5 

412 

6.2 

1,004 

2.0 

15 

3.6 

187 

i 

4.6 

440 

6.4 

1,110 

2.7 

20 

3.7 

210 

4.7 

470 

|<      6.6 

1,250 

2.8 

30 

3.8 

234     , 

4.8 

500 

1      6.8 

1,436 

2.0 

46 

3.9 

258  ;; 

5.0 

560 

i      7.0 

1, 712 

3.0 

65 

4.0 

282     •! 

5.2 

622 

7.2 

■ 

2,200 

Estimated  monthly  (Uncharge  of  Vncomjtahgre  Hirer  at  Montrose,  Colo.,  for  1908. 

[  Drainage  area,  5ti&  square  mile*.] 


Month. 


April  22-30 

Mav 

June 

Julv 

August 

September. 
Octolier  ,.% 
November. 
Ueceinber  . 


Discharge  in  aecond-feet. 


Run-off. 


Maximum. 


Minimum,  i     Mean. 


Total  In 
acre-feet. 


i 


i_ 

i 


Second-feet 

raq 
mT 


per  square 
nlle. 


Depth  in 
inched. 


383  i 

706  ; 
2,060 
809  , 

«: 

332  i 
103  ! 

84 ; 

143 


141 

440 
30 

8 
8 
i 

9 
18 


254 

317 
925  1 
445  ] 

I 
106  | 

»; 

28  ! 

*»  i 


4,534  ! 
19,492  ! 
55,041  ' 
27,362  ; 

1,353  i 

6,307  J 

1,47(5  ! 
1,666  ! 
3,997 


0.45 

.56  ! 

1.64  . 

.79  ' 

.04' 

i 

.19  , 
.04  ' 
.05  ■ 
.12 


0.1 
.6 

1.8 
.8 

.11 

•  * 

A 


The  period ,     121,228 


UXCOMPAHGKK  KIVEK  AT  COLOXA,  COLO. 

This  station  was  originally  established  April  23,  1!H)3,  by  W.  ! 
Sammis,  assisted  by  F.  Cogswell.  It  was  located  at  a  highway  brid* 
one-half  mile  northeast  of  Colona,  Colo.  The  gage  consisted  of  a  ve 
tieal  2  by  4  inch  timl>er  spiked  to  the  log  abutment  on  the  downstrea 
side  near  the  left  bank.  Gage  readings  were  taken  twice  each  day  1 
Chester  Olsen,  from  April  2*>  to  August  lo,  1JM)3.  Discharge  meji 
urements  were  made  from  the  two-span  bridge  to  which  the  gage  w 
attached.  The  initial  point  for  soundings  was  the  face  of  the  log  abi 
ment  on  the  left  bank,  at  the  downstream  side.     The  channel  is  straig 


■J 


COLORADO  BtVEB  DRAINAGE  BA8IK. 


73 


100  feet  above  and  200  feet  below  the  bridge,  and  the  current  has 
ell-distributed  velocity.     Both  banks  are  wooded  and  will  overflow. 
e  bench  mark  is  a  nail  in  a  Cottonwood  tree  0  inches  in  diameter  and 
feet  northwest  of  the  gage.     It  is  marked  "B.  M.  U.  S.  G.  S."    Its 
elevation  is  9.65  feet  above  the  zero  of  the  gage.     On  August  2, 1903, 
wl  dam  was  put  in  below  the  station  for  the  purpose  of  diverting  the 
"water  for  irrigation.     This  backed  up  the  water  on  the  gage,  and  the 
station  was  discontinued  August  10.     It  was  reestablished  on  the  same 
date  by  W.  N.  Sammis,  assisted  by  I.  W.  McConnell,  at  Sam  S.  Ket- 
tle's bridge,  about  1  mile  south  of  Colona,  Colo.     The  new  gage  is  a 
vertical  2  by  4  inch  timber  nailed  to  the  center  pier  of  the  two-span 
r  "bridge,  on  the  upstream  side.     It  is  read  twice  each  day  by  Sam  S. 
i,  ^Kettle.     Discharge  measurements  are  made  from  the  two-span  wooden 
^  lughway  bridge  at  which  the  gage  is  located.     The  initial  point  for 
soundings  is  the  face  of  the  right  abutment,  on  the  downstream  side  of 
\-    the  bridge.     The  channel  is  straight  for  100  feet  above  and  for  50  feet 
l*low  the  station.     The  right  bank  is  low  and  overflows  at  high  water 
for  a  distance  of  130  feet.     The  left  bank  is  high  and  rocky  and  will 
not  overflow.     The  bed  of  the  stream  is  composed  of  gravel,  free  from 
vegetation,  and  is  shifting.     There  are  two  channels  at  low  and  at  high 
water.     The  bridge  has  a  total  span  of  about  60  feet  between  abut- 
ments.    The  bench  mark  is  a  nail  driven  in  a  blaze  on  a  cottonwood 
tree.     The  tree  is  about  4  inches  in  diameter,  and  is  about  75  feet 
northeast  of  the  gage.     The  elevation  of  the  bench  mark  is  4.49  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Uiicmnpahgre  River  at  CWona,  Coh.t  in  1908. 


Date. 


Hydrographer. 


April  25 

May  4 

Mav  11 do 

May  16 ' <lo 

Mav  23 , do 


\V.  X.  Sammis 
....do 


do 


Jane  4 

June  11 do 

August.S do 

August  10 : do 

September  4 do 

Do do 

October  20 do 

November  10 


.1 


no 


Gage  height. 

Discharge. 

F*ffi. 

Srconil-fcti. 

3.  25 

387 

3.40 

480 

3. 50 

554 

3.85 

901 

3.00 

337 

3.70 

764 

3.90 

1,110 

2.  60 

284 

2.70 

191 

2.60 

220 

2.70 

206 

2.  50 

106 

2.  50 

99 

74  8TREA1*  toEA8tTBEMENT8   IK  190$,  PAtll*  IV.  l»* 

..Mran  ffoift/  gage  heiglti,  in  feet,  of  Ihuvmpahgre  River  at  Colona,  rbto.,  for  190S. 


Day. 


Apr. 


May.  i  June. 


1 
1 

2 

3 1....... 

4 ' 

5 ' 

6 ' 

i 

7 : 

8 i 

9 ' 

10 ' 

11. 

12. 
13. 
1-1. 
lft. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


3.30 
3.30 
3.35 
3.30 

s.i:» 


3. 15 
3.30 
3.30 
3.45 
3.45 
3.55 
3.60 
3.55 
3.60 
3.60 
3.55 
3.75 
3.80 
3.90 
<*4.05 
4.05 
3.90 
3.60 
3.30 
3.30 
3.20 
3.15 
3.00 
3.00 
3.00 
3.00 
3.00 
2. 95 
3.10 
3.30 
3. 3T> 


3.80 
3.60 
3.75 
3.70 
3.85 
3.90 
4.00 
4.00 
4.00 
4.00 
3.95 
"4.25 
<-4.36 
3. 85 
3.95 
3.85 
3.85 
3.95 
3.75 
8.65 
3.65 


3.75 

3.55 

3.25 

3.25 

3.25 

3.35 

3. 25 

3. 25 

3.20 

July. 


2.90 
2.85 
2.75 
2.55 
2.45 
2.40 
2.65 
2.65 
2.70 
2.65 
2.70 
2.65 
2.55 
2.55 
*2.55 
'2.75 
C2.85 
2.60 
2.50 
2.50 
2.50 
'2.80 
'2.50 
2.45 
2.45 
2.45 
2.35 
2. 35 
2. 30 
2. 30 
2. 30 


Aug.  •  Sept.  .  Oct.  I  Nov.    Dec- 


2.20 
2.20 
2.20 
2.20 
2.15 
2.15 
2.15 
2.10 
2.10 

&2.10 
2.70 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
3.50 
2.50 
2.50 

«2.70 
2.60 
2.60 
2.60 
2. 60 
2.60 
2. 60 
2.60 


2.50 
2.50  I 

03.20  ' 
2.70  j 
2.80  ; 
2.80  ; 

a3. 65  i 
8.00  | 
2.80  j 
2.80  j 
2.80  ' 
2.90  ' 
2.80  ' 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 


2.60  I 

2.60  I 

2.60  I 

2.60  ! 

2.60 

2.60 

2.60 

2.60 

2.60 

2.60 

2.60 

2.60 

2.60 

2.60 

2.60 

2.55 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2. 50 

2. 50 


2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.40 

2.40 

2.40  ' 

2.50  j 

2.50 

2.50  j 

2.50  . 

2.50  | 

2.50 

2.50 

2.50 

2.50 

2. 50 


ISO 

l&D 

2.50 

IfO 

2.® 

2.79 

IB 

2.75 

tm 

2.80 

2.(9 
2.90 
2.90 
S.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
190 
2.90 
2.90 
3.00 
3.30 
3.00 
3.00 
3.00 

3.:» 
3.00 


«  Heavy  rain. 

''Old  station  alwndoned  on  account  of  unfavorable  conditions.     New  station  established  nUiiit  1 
mile  upstream  from  old  station.     Observations  at  new  station  commenced  on  August  10. 
'•Rain. 

Hating  table  for  I'mfwtjMihgrr  Itiirr  at  Colona,  Colt*.,  from  April  2*1  to  June  .ifi,  190$. 


GngC 

height. 


Ft  rt. 

3.0 
3.1 
3.  2 


Discharge. 
St  rwitl-/trt.    ' 

301 
323 
351 
38f> 


Gage 
height. 


Ftti. 
3.3 
3.4 
3.5 
3.o" 


■   Discharge. 

i 

i  Sfctmtl-fut. 

42H 
i  480 

1  542 

022 


Gage 
height. 


i    Discharge. 


Ft  ft.      ' 
3.  7 

3. 8  ; 

3.9     ' 

I 

4.0    ; 

i 


Stt'tmti-fni. 


727 


880 
1 ,  000 
1,140 


Gage 
height. 


Frtt. 
4.1 
4.2 
4.3 
4.4 


i  i 

J   Discharge,  i 


1  »      V  A 

'  Stiimn-fttt.  > 

i  1,280 
i  1,420 
,  1,560 
1,700 


Table  for  station  one-half  mile  northeast  of  Colona.  This  station  was  abandonee 
August  10, 1M)3,  owing  to  wat4»r  backing  u|»  on  gage  rod  from  <lam  l>elow.  Discharge 
for  remainder  of  year  were  taken  at  Kettles  Crossing,  1  mile  al>ove  this  station. 
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Knting  table  for  Ihictnnpahgre  River  at  Colona,  Colo.,frmn  July  1  to  AuguM  10,  IMS. 


\  <ia*e 
height 

Discharge. 

1 

Gage 
height 

i 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge.  J 

Gage 
height. 

Fret. 

| 
Discharge. 

i 

Fed. 

Secimd-fceL. 

Feet. 

Feet. 

Seeond-frtl. 

1                       i 
Secmul-frtt. 

2.0 

190 

2.4 

231 

2.8 

283 

3.2 

386 

2.1 

199 

2.5 

243 

2.9 

301 

1 
i 

2.2 

209    ' 

2.6 

255 

3.0 

323 

■ 

2.3 

220 

2.7 

268 

3.1 

351 

Discharges  from  July  1  to  August  10,  inclusive,  are  approximate.     They  de]*»nd 
upon  a  single  measurement  the  gage  height  of  which  is  somewhat  approximate. 

Hating  table  for  Uncompahgre  River  at  Kettles  Crossing,  near  Colona,  Colo.,  from  August 

11  to  October  SI,  190S. 


hegft.     W«****       height.      «**«**. 


hei$t.    !  M«*W.  '     hVJS;.       Discharge. 


Rrt. 

O  9 

2.3 
2.4 
2.5 


Second-fret. 

46 


102 


Feet. 
2.6 
2.7 
2.8 
2.9 


Secmul-ftrt. 
149 
197 
245 
293 


Fct1. 
3.0 
3.1 
3.  2 
3.3 


Secmid-fttt. 
341 
389 
437 
485 


Fret. 
3.4 
3.5 
3.6 


3.7 


Second-fat. 
533 
581 
629 
677 


.  i 


Measurements  were  made  between  2.50  and  2. 70  feet  gage  height.    A b<  >ve  and  talow 
these  limits  curve  and  table  are  approximate. 

Estimated  monthly  discharge  of  Uncomjtahgre  River  at  Colona,  Colo.,  for  IMS. 

[Drainage  area,  433  square  miles.] 


Discharge  in  second-feet. 


Kuri-ofT. 


Month. 


Maximum.     Minimum. 


April  (5  days) 

% 

June 

July 

August 

September 

October 

November 

December 


The  period. 


454 
1,210 
1,630 
301 
209 
653 
149 
102 
485 


368 
312 
386 
220 
102 
102 
102 
69 
102 


Totul  in 
acre- feet. 


Mean. 


Second-feet    ?» .^.i.  :.. 

l«r«.»K     '    ?    .»' 

mile.  "".in.*. 


422 
559 

834 


252 


156 

236 

126 

99 

285 


4,185 
34,  372 
49, 626 
15, 495 

9, 592 
14,043 

*,  /4/ 

5, 891 
17,524 

158, 475 


0.  974 
1.291 
1.926 
.582 
.360 
.545 
.291 
.229 
.658 


0.18 
1.49 
2.  15 
.67 
.42 
.60 
.33 
.26 
.76 


ifr.i, 

HTKKAM   MEASUREMENTS   IN   1B03.  PART 

llilit;  ijiiiji    hnijlil,    IN  ./•■■',   0j    r,,r,,i,ifi,lhijir   lift  ill   Qrfotui, 

rhfo..  far  r«t 

too/.                        .\,.r. 

klK)      .)..,.. 

July 

A«K.      HOB* 

2-20  1    2.00 

2.20       3.WI 

DM 

2.00  ,    2.10      I 

LM  ,  2»    t 

L»      250      : 

lm    --.,    a 

loo;  -m    11 

| 

i 

LM 

LM 

t  0 
a-To 
141 

■;.TO 

LM 

■LM 

»!.« 

v.  no 

J.JO 
2.W 

■j.  H 

■■2.M 

■.  -«> 

2.tt 

2.4S 
■2.  J.'i 
'J.  Si 
'J.ffi 
J.  30 

2.80 

l.» 

a.oj 

3.7ft 

3.70 
3.  wo 

3.4* 

L9I 

-.■.  || 

2.10 
2.10 
»2.10 
2.70 

a.w 
2,40 
LM 

LfiO 
2.  .10 

LM 

2.  SO 
2.  SO 

m 

S,fiO 

LM 

2.60 

*ua 

LM 

a,  no 

2.00 
LOO 
2.00 

3.70 
2.«0 
LM 
•  3.06 
LM 
2.W 
2,00 

2.  DO 
2.  NO 

2.M 
LM 

2.W 
2.  Ml 

■J.*l 

2.  an 

2.30 

2.  Til 

2.70 
2.70 
2.70 

2.  HO 
2.00 
2.00 

6 

, 

LM 
2.  no 
a.  on 

2.00 
2.00 
2.SS 

LM 
2.M 
2.U 
2.fio 
2.AO 
2.  BO 
LM 
'J.  00 

'j.  so 
Log 

LM 

2-90 

LM 

:  ■.,      ::■ 
LM      l« 
:.:.,      ;- 
L«      ■- 
■l.  to      ■■■• 
2.50       i 
LM      M 
LM      1 
.'.'■■|      ii 

LM       U 

LM      t» 
LM      i« 

2.80        1.0) 

t»!   i« 

•160          *.« 

LM .      IN 
2.50       101 

2.M        1* 

10 

I  .-. 

.1  v. 
,  :■, 

<M> 
1  Vf 

< ... 

LM 

3.  no 

-1  w 
LM 

.1   L". 

a.  no 
,  ii 

3.00 
9.00 
1  |0 

aw 
■LM 

S.ffl 
8.M 
LM 

a  n 

3.7ft 
S.BS 
:i.  iv, 
8.7B 
LBS 
3.20 
3.2fi 
3.2JI 

S.M 

3.  Hi 

10 

„ 

„ 

;..■ 

»:;:;;;::;;'; 

11.80 

j, 

» 



■  1. 

1(11(1  station 

■num. 


Bitting  tnhlej'nr  I  'liemnpiihrji 


Joint,  Colo.,  from  April  86  to  June  * 


,,'JK. 

niivharm. 

a 

Dlachuge. 

.."IT. 

!    net 

N-onur-jbf. 

ftrt. 

Xra,„.l-f.,l 

ft*. 

2.9 

301 

3.3 

429 

3.7 

3.0 

323 

3.4 

480 

3.8 

1      3.1 

36J 

3.5 

542 

3.3 

j 

386 

3.li 

622 

4.0 

.."IT. 

DiKhuBO. 

£&. 

Dlswhugt. 

AMMtjML 

Fret 

Serimii-fert. 

i      3.7 

727 

4.1 

1,280 

;      3.8 

860 

4.2 

1,420 

3.3 

1,000 

4.3 

1,560 

4.0 

1,140 

4.4 

1,700 

Table  for  Htation  one-half  mile  northeast  of  Colona.  This  ftation  was  abandoned 
Aiijftiwt  10, 1903,  owing  to  water  backing  »p  on  (japi;  r<«l  from  ilani  below.  Dischonj* 
for  remainder  of  year  were  taken  at  Kettles  Grousing,  1  mile  above  this  station. 
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(able  for  Uncompahgre  River  at  Colona,  Colo.,  from  July  1  to  August  10, 1903. 


Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
:   height. 

Discharge. 
Seamd-feet.  ; 

Gage 
height. 

• 
Discharge. 

Second-feet. 

Feet. 

Feet. 

Fert. 

Second-fed. 

190 

2.4 

231 

•       2.8 

283 

3.2 

386 

199 

2.5 

243 

2.9 

301 

209 

2.6 

255 

3.0 

323 

220 

2.7 

• 

268 

j       3.1 

351 

■ges  from  July  1  to  August  10,  inclusive,  are  approximate.     They  depend 
ngle  measurement  the  gage  height  of  which  in  somewhat  approximate. 

>le  for  Uncompahgre  River  tit  Kettle*  Crossing,  near  Colona,  Colo.,  from  August 

11  to  October  SI,  190$. 


Discharge. 

Gage 
height. 

Srcond-fcti. 

Feet. 

3P 

2.6 

46 

2.7 

69 

2.8 

102 

2.9 

Discharge. 


Second-ftet. 
149 
197 
245 
293 


Gage 
height. 


Fett. 
3.0 
3.1 
3.2 
3.3 


Discharge. 

Second-feet. 
341 
389 
437 
485 


Gage 
height. 


Feet. 
3.4 
3.5 
3.6 
3.7 


Discharge. 
Secoml-fert. 

533 
581 
629 
677 


ements  were  made  between  2.50  and  2. 70  feet  gage  height.    Above  and  below  * 
ite  curve  and  table  are  approximate. 

mated  monthly  discharge  of  Uncompahgre  River  at  Colona,  Colo.,  for  1903. 

[Drainage  area,  433  square  miles.] 


Discharge  in  second-feet. 


onth. 


lays) 


»r 


;r 

r 


1 

Maximum. 

i 

Minimum. 

454 

368 

1,210  ! 

312 

1,630 

386 

301 

220 

209 

102 

653 

102 

149 

102 

102 

(59 

485 

102 

Mean. 


Total  in 
acre-feet. 


Run -off. 


4«>o 

4,185 

559 

34,  372 

834 

49,  626 

252 

15,495 

156 

9,  592 

236 

14,043 

126 

7,  747 

99 

5,  891 

285 

1 7,  524 

Second-feet 

per  smiare 

mile. 

Depth  in 
inches. 

0.  974 

0.18 

1.291 

1.49 

1.926 

2.15 

.582 

.67 

.360 

.42 

.545 

.60 

.291 

.  33 

.229 

.26 

.658 

.76 

ie  period , 158, 475 


STREAM    MKAsr'KKMKNTS   IN    1M3,   1'ABT   IT.  (« 

III'NMSCIS    itlVKK  NKAK  (OkV.  COLO. 

Tliis  station  me  .-tiiljlislu'il  April  8D,  H"':1..  l>v  tY.  N.  Sum 
misted  by  I*'.  Cogswell.     It   Is  located  M  tin'  highway  bridge 

the  road  between  Delta  ami  Cory,  Colo.,  ami  is  : j t  t>  mile-  w 

Delta,  Colo.  It  It  about  I  mile  above  the  mouth  of  Surface  Cr 
The  wire  gage  in  faceted  on  the  downstream  aide  of  the  rigbi  - 
near  tlic  right  bafik.  The  length  <if  the  chain  from  tin1  end  of 
weight  to  the  marker  is  23  feet.  The  gage  is  read  twice  Lwii  uV 
It.  sIh-u-  The  gage  Kale  is  painted  on  the  hand  mil  of  the  i>ri 
Discharge  measurement*  are  made  from  the  sj-sj»hi  highway  bi 
ami  it--*  approach.  The  initial  point  for  sounding*  in  a  [mint  mar 
tin'  east  approach  to  tin-  bridge.  The  channel  U  st  might  for  300 
•here  audi  500  feet  Mow  the  Station.  The  right  hank  in  high,  wot 
ami  will  not  overflow.  The  left,  hank  is  low,  lint  will  not  over 
Thero  ]»  hut  one  channel  at  all  stages.  The.  hed  of  the  stream  i* 
posed  of  gravel.  'I'he  bench  mark  h  a  rross  inahwd  in  a  oirc 
the  downstream  side  of  the  right  abutment.  Its  elevation  is 
feet  above  gag'-  dalimi, 

The  observations  at  this  station  during  LBOfl  have  been  made  i 

the  direction  of  M.  c.  Kmderlider,  district  hvdrogmpher. 


I>irriu,r;p  BWMiaWHMtil  <■!  CtamiJfM  !■'■■■■  r  » 


,  I ,.,,,.  ,-.,,-..., 


liwholghr.:  1>I» 


Aprils 

May  lit 

May  28 

.limn  >•'■  

July  8 

July  IK 

Augiwi,  12  ... 
Kpj,ternln?r  il  . 

October  SB... 

Ni  iveuuVr  17 


\V.  N.  fiHiimiifl. . 


E.  G.  Murphy  .. 
\V.  X.  SauiniH.. 


8.00 
H.45 
8.45 

LLW 

8.60 
8.15 
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in  daily  gage  height,  in  feet,  of  Gunnison  River  near  Cory,  Colo.,  for  1908. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

• 

8.00 

9.95 

10.30 

10.45 

10.55 

10.30 

10.10 

10.20 

10.50 

10.60 

10.65 

10. 55 

10. 45 

nil. 30 

11.60 

11.45 

11.40 

11.15 

11.30 

11.15 

10.85 

10.60 

10.40 

10.30 

10. 15 

10.10 

9.90 

9.80 

9.80 

9.  SO 

9.65 

9.35 
9.15 
8.90 
8.60 
8.20 
8.10 
8.10 
8.55 
8.35 
8.30 
8.40 
8.25 
8.00 
7.90 
7.80 
8.06 
8.20 
8.10 
7.80 
7.60 
7.45 
7.45 
7.35 
7.30 
«  7. 45 
7.15 
7.10 
7.00 
G.85 
6.65 
6.60 

6.50 
6.40 
6.30 
6.20 
6.20 
6.10 
6.10 
6.00 
6.00 
6.00 
5.90 
5.90 
5.90 
6.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.85 
5.80 
5.80 
5.80 
5.80 
6.00 
6.00 
6.15 
6.05 
5.95 
5.80 
5.80 

5.75 

5.70 

5.70 

5.90 

5.85 

5.70 

6.80 

6.65 

6.40 

6.15 

6.05 

6.25 

6.20 

6.10 

6.10 

6.10 

6.00 

6.00 

6.00 

5.95 

5.90 

5.90 

5.90- 

5.80 

5.80 

5.80 

5.80 

5.75 

5.70 

5.75 

5.80 
5.80 
5.70 
5.70 
5.70 
5.70 
5.70 
5.70 
5.70 
5.70 
5.70 
5.70 
5.70 
6.70 
5.70 
5.70 
5.70 
5.70 
5.70 
5.60 
5.60 
5.60 
5.60 
5.60 
5.60 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 

5.65 
5.66 
5.65 
5.65 
5.66 
5.65 
5.65 
5.65 
5.65 
5.65 
5.45 
5.35 
5.50 
5.75 
5.70 
5.70 
5.70 
5.40 
5.25 
5.50 
6.55 
5.75 
5.65 
5.75 
5.70 
5.60 
5.45 
5.45 
5.45 
5.45 

5.45 

8.15 
8.45 
8.75 
9.10 
9.40 
9.50 
9.45 
9.80 
10.00 
10.00 

5.65 

5.65 

5.30 

5.10 

5.26 

5.20 

5.25 

5.80 

5.40 

5.45 

9.95 

10.00 

10.35 

10.60 

10.80 

10.80 

10.05 

9.35 

9.00 

8.75 

8.65 

8.45 

8.25 

8.20 

8.30 

8.40 

8.40 

8.45 

8.70 

9.40 

5.45 

5.45 

5.55 

5.45 

5.46 

5.30 

5.30 

~ 

5.36 

5.50 

5.50 

5.56 

5.55 

5.35 

* 

5.45 

5.45 

5.35 

5.45 

5.45 

» 

7.80 

5.45 

5.45 

a  Heavv  ruin. 


table  for  Gunnison  River  near  Cory,  Colo.,  from  April  30  to  December  SI,  J  90S. 


e 
it. 


1 
o 

3 
4 

.") 
6 

7 

.8 
.9 
.0 


Discharge. 

Second-fed. 
450 
490 
540 
600 
660 
730 
800 
880 
970 
1,060 


Gage 
height. 


Feet. 
6.1 
6.2 
6.3 
6.4 
6.5 
6.6 
6.7 
6.  S 
6.  9 
7.0 


Discharge. 


Second-fed. 
1,  155 
1,255 
1,355 
1,460 
1 ,  565 

1,  f>75 
1,790 
1,910 

2,  035 
2,170 


Gage 
height. 


Fed. 


7  ° 


7.4 

7.6 

7.8 

s.o 

c    o 

o.  ^ 

8.4 
*A\ 
8.8 
9.0 


Diacharge. 


Second-feet,  j 
2,  455 
2,  760 
3, 095 
3, 450 
3, 830 
4,  250 

4.  700 

5,  205 

5,  770 

6,  385 


Gage 
height. 

Discharge. 

Fed. 

Second-fed. 

9.  2 

7, 055 

9.4 

7,780 

9.6 

8,565 

9.8 

9,395 

10.0 

10,290 

10.5 

12,  740 

11.0 

15,430 

11.5 

18,130 

11.7 

19,  210 

8TBUM  KHnmnnt  in  i«o,  part  rv.       t* 

■  <l  » Il.l.i  .U,rl„u.,.  ..i  i. -,,„„>„„   in  MM    0»X  CUbn  .'"r  ''": 


7.17,  m 


(H,  MS 
(C,SW 

.203  , 

47,038 

.146  l 

43,021 

.191 

37,446 

.116  1 

soktii  eons  (if  amnoaoM  iuvkk  at  afmanaag,  colo. 

Too)  station  mu  tttftblbtad  May  l>,  i*is,  by  W,  N.  Sunims. 
located  n(  the  highway  bridge,  one-half  mile  east  of  HotchkLss,  ( 
The  gage  In  u  vertical  -i  hy  4  inch  rod,  3  feat  long-,  railed  to  tin 
stream  side  of  the  log  abutment  on  the  right  lunik.  Another  3 
section  is  nailed  to  the  middle  pier  on  the  downstream  side. 
gage  is  read  twice  each  day  by  Frank  Visner.  Discharge  nieas 
mentis  are  made-  from  the  two  span  highway  bridge  and  its  apprc 
The  initial  point  for  soundings  is  the  end  of  the  hand  rail  on  the  d< 
stream  side  at  the  left  bank.  The  channel  is  straight  for  100 
above  and  below  the  station,  and  the  current  is  swift.  The  rightl 
is  low  and  liable  to  overflow.  The  left  bank  is  high  and  is  notl 
to  overflow.  The  bed  of  the  stream  is  rocky.  The  bench  mart 
bolt  on  the  upstream  side  of  the  southwest  pier  on  the  right  bank 
is  marked  "It.  M.  U.  S.  (J.  S."  Its  elevation  is  8.58  feetabovi 
zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  u 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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•je  measurement*  of  North  Fork  of  (t'uiutison  River  at  Hotehkis#y  Otkh,  in  190$. 


Date. 


Hydmgrapher. 


(Jage 
height. 


\V. 

N.  SammiM 

.do 

Ftrt.        , 
4.30 

i 

i 
i 

4.30 

4.15 

5.  25 

3.  40  ' 

3.20 

1.90 

2.10 

.do 

.do 

.do 

.do 

> 

.do 

>r9 

.do 

Dimrharge. 


Se.ctnui-fett. 

1,815 

2, 478 

2,096 

3, 501 

'       761 

892 

87 

129 


y  gage  height,  in  feet ,  of  North  Fork  of  (iunnison  Hirer  at  Jlotchkutt,  Colo.,  for 

1903. 


Day. 

May. 

June. 

(«) 
(«) 
(*) 

(«) 
5.10 

5.25 

5.26 

5.30 

5.  as 

5.30 

5.  as 

5.45 
ft  6. 10 
5.  HO 
5.90 
5.90 
5.  so 
5.  h0 
5.  60 
5.  .V) 
5.  25 
5.  25 
5. 15 
5. 15 
5. 10 
4. 85 
4.  75 
1.90 
4.  HO 
4.  «i5 

Ileavy  r 

July. 

4.30 
4.25 
4.00 
3.90 

l.V 

<") 
3.60 

3.65 

3.55 

3.45 

3.  15 

3.40 

3. 25 

3. 25 

3.30 

("i 

3.  20 

3.  15 

2.90 

2.  85 

2.  75 

2.  HO 

2. 75 

2.65 

2.60 

C) 

(<•) 
2.  50 

2.  35 

1       2. 30 

2.20 

rilll. 

Aug. 

2. 15 
2. 10 
2.06 
2. 00 
2.00 
1.95 
1.90 
1.90 
1.90 
1.90 
1.90 
1.H5 
1.90 
1.H5 
1.80 

1.H0 

1.H0 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.65 
1 .  60 
1.60 
1.60 

i 
Sept.    :     (X't. 

1.66:      2.10 
1.65         2.10 
1. 60         2. 10 
1.60         2.10 
1.60  '      2.10 
1.60         2.10 
/» 2. 75  1      2.10 
2.70         2.10 

2.  60  '      2. 10 

• 

2.40          '210 

Nov. 

Dec. 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2. 00 
2.00 
2. 00 
2.00 
2. 00 
2.  00 
'       2. 00 

1 
nt. 

2.00 

2.00 

4.20 
4.H5 
4.95 
5.06 
5.15 
5.20 

6.  as 

6.35 
5. 45 
5.30 
5.40 
5.60 
5.65 
5. 65 
5. 65 
5.  (10 
4.50 
4.30 
J.  25 
4.  15 
4.00 
4.10 
4.10 
4.10 
4.15 
J.  10 
1.20 
4.70 
I") 

2.00 

2.10 

2.10 

2.10 

2.10 

2.20 

2.20 

2.20 

2.30 
2. 20 

2.  (M) 

>  00 

2.20 

2. 20 

2. 20         •».  00 

2.20 

2. 20 
2. 20 
2.10 

2.00 
2.00 
2. 00 

2.20 

2.20 

2.10 

2.10  i       2.00 
2. 10          1 .  90 

2. 20 

2.20 

2.10 
2.10 
2.10 
2. 10 
2.10 
2.00 
2.00 
2.00 
2.00 
2. 10 
2. 10 
2. 10 

1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1 .  90 

2.20 

2.40 

2.40 

2. 60 

2.60 

2. 60 

2.60 

2.  H5 

2.  90 

2.  90 

2.  90 

2.  90 

'       1.90 

> 

<•  Observer  alwe 

2.90 

a  Gage  broken. 

b 
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[NO.  100. 


Rating  table  for  North  Fork  of  Gunnison  Hirer  at  Hotchkiss,   Colo.,  from  May  S  to 

December  31,  J  90S. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
!    height. 

Discharge. 

Gage 
height. 

1 
Discharge.  < 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-fed. 

1.6 

45 

2.6 

306 

3.6 

940 

4.6 

2,305 

1.7 

55 

2.7 

348 

6.  i 

1,045 

4.7 

2,475 

1.8 

70 

2.8 

394 

3.8 

1,155    1 

4.8 

2,650 

1.9 

88 

2.9 

443 

3.9 

1,270    1 

4.9 

2,830    i 

2.0 

108 

3.0 

495 

4.0 

1,395 

5.0 

3,020 

2.1 

133 

3.1 

550 

4.1 

1,530 

5.2 

3,430   ' 

2.2 

162 

3.2 

610 

4.2 

i 

1,675 

5.4 

3,890   | 

2.3 

i 

195 

3.3 

680 

1       4.3 

1,825 

5.6 

4,400 

i 

i       ...  •* 

230 

3.4 

760 

;  *.* 

1,980 

5.8 

4,950   , 

1       2.5 

i 

267 

3.5 

845 

'       4.5 

2,140 

6.0 

5,530 

Estimated  monthly  discharge  of  North  Fork  of  Gunnison  River  at  Hotchkixs,  Colo.,  for  I'M. 

[Drainage  area,  850  square  miles.] 


Month. 


Discharge  in  second-feet. 


Mav  (28  (lavs) 
June  (26  days) 
July  (26  days) 

August 

September 

October 

Novemlier 

December  .... 


Maximum. 

4,  535 

5,  820 

1 ,  K25 
148 
371 
133 
108 
443 


Minimum. 


1,395 

2,  390 

162 

45  ! 
45 

88 

ss 

108 


Mean. 

.  i. 

2,  7S3 
3,812 

694 
73 

ML-' 

107  ' 
l 
97 

229 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


154.560 
196,585  .' 
35,  790 
4,489 
8,450  ; 
6,579 
5, 772  ' 
14,081  , 


3.274  ! 

4.484 
.816  \ 
.086  , 
.167 
.126  ' 
.  114  : 
.  269  ' 


Depth  in 
inches. 


3.41 
4.34 

.79 
.10 
.19 
.Li 
.VI 
.31 


The  period 426,  306 


(JUNMSON    KIVKK  NKAK    CIMARKON,  COLO. 

This  station  whs  established  September  Is,  VM\\\%  by  \Y.  N.  Sammi? 
It  is  located  just  above  the  Denver  and  Rio  (irande  Railroad  bridge 
about  1  mile  from  Cimarron,  Colo.,  and  about  l.ooo  feet  above  tl 
mouth  of  Cimarron  River.  The  chain  <ra<re  is  located  on  the  railron 
bridge  near  the  center  of  the  stream  and  about  loo  feet  below  tl 
gaging  section.  It  is  read  twice  each  day  by  J.  •!.  McNamara.  Di 
charge  measurements  are  made  by  means  of  a  cable  and  car.     The  rig! 
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the  cable  is  directly  under  the  end  of  the  bridge  on  the  right 
The  initial  point  for  soundings  is  about  20  feet  from  the  cable 
t  on  the  right  bank.  Distances  are  marked  on  a  tagged  wire 
Jie  cable.  The  channel  is  straight  for  1,000  feet  above  and  300 
low  the  station.  The  current  has  a  high  velocity  at  the  gaging 
,  increasing  about  200  feet  below.  Both  banks  are  high  and 
nd  will  not  overflow.  The  bed  of  the  stream  is  composed  of 
bowlders  and  sand,  and  is  not  subject  to  change.  The  bench 
*  on  a  sharp-pointed  granite  bowlder,  at  a  point  5  feet  from  the 
joint  for  soundings  under  the  cable.  It  is  20  feet  north  of  the 
•anite  pier  from  the  north  end  of  the  bridge,  and  is  directly 
he  east  side  of  the  railroad  bridge.  Its  elevation  is  10.68  feet 
rage  datum. 

3bservations  at  this  station  during  1903  have  been  made  under 
action  of  M.  C.  Hinderlider,  district  hydrographer. 

ixcharge  measurements  of  Gunnison  River  near  Cimarron,  Colo.,  in  1908. 


Date. 


Hydrographer. 


Gage 
height. 


er  18 |  W.  N.  Sammis 

17 ' do 

21 E.  C.  Murphy. 

er  25 F.  Cogswell . . . 


Feet. 
4.90 
4.30 
4.29 
4.10 


I 


Discharge. 

Second-fed. 
861 
576 
557 
481 


daily  gage  height,  in  feet,  of  Gunnimn  Hirer  near  Cimarron,  Colo.,  for  1 90.1. 


Day. 


Sept. 


Oct.  I  Nov. 


4.  f.O 
4.50 
A. 'JO 
4.50 
4..ri0 
4.50 
4.50 
4.50 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 


4. 
4. 
4. 

4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
3. 
4. 
4. 
4. 
4. 


10 
00 
CO 
00 
10 
10 
10 
10 
00 
00 
00 
X0 

:',:. 
:U> 
30 
■M) 


De<; 


Day, 


Sept.  i  Oct.  Nov.  Dec 


3.90 

17 

4. 40 

3.  40 

3.70 

3.«0 

IS 

4.30 

3.40 

3.70 

3. 1)5 

19 

4.  SO 

4.40 

3.40 

3.70 

3. «.  5 

•JO 

4.70 
4.H0 
4.50 
4.50 

4.40 
4.30 
4.30 
4.30 
4.30 

4.00 
4.20 
4.20  ' 
4.10 
4.10 

3.70 

3.  >0 

21 

3.70 

3. 10 

•  >•» 

3.  SO 

23 

3.X) 

3.  SO 

25 

4.  50 

4.20 
4.20 

4.10 
4.10 

3.  SO 

3.  75 

27 

4.50 

4.10 
4.10 

3.90 
3.  SO 

3.  75 

3.  75 

■><) 

1.40 
4.  10 

4.00 
4.00 
4.10 

3.  SO 
3.  M0 

3.70 

30 

3.  70 

31 

3.  70 

1 

Mt  100—04- 


-6 


STBEAM    MUASl'KKMENTs    IN    1WJ3,  1'ABT 


■ixlhly  diwlwj,-  ,,f  OwMfm  Afar  «r  ('.Vniarrtm,  Orfo.,  /nr  fSftf. 
[IItbI(h«.>  nm,  S.Mi  wiujirr  rnllw.l 


Sej.temW  (12  days').  802  H06  '  669.  18,923 

October 652  44N  '  583  '  38,847 

November 683  265  .         451  j  26.836 

December  (31  .lays).  432  322  374  |  18,578 

TU period j  04,184 


CIMARRON    A1VKK   AT    CIMARRON,  COLO. 

This  station  was  established   April  96,   1903,  by  W.  N.  Simmii 
assisted  by  F.  Cogswell.     It  is  located  at  the  footbridge  1,300  f«* 
BOtltfa  of  the  Denver  am.]    Kin  ( irnnde  Railroad  station.     The  gage 
n  vertical  tf  by  4  inch  rod,  fastened  to  the  left  abutment  on  the  down 
stream  side.     It  is  read  twice  each  day  by  G.  L.  Linscott.     Disclinrgt 
measurements  arc  made  from  the  footbridge,  which  is  supported  !» 
two  log  abutments  and  one  log  pier  in  the  center  of  the  stream.     Tl» 
initial  point  for  soundings  is  the  left  abutment  on  the  downstream 
side.     The  channel  is  straight   for  MO  feet  above  and  and  260  fw* 
below  tfafi  station,      llotb  banks  arc  high,  wooded,  and  have  not  l>eM" 
known  to  overflow  for  the  past  eight  years.     At  low  water  there 
but  one  channel,  and  all    the  water  passes  beneath  the   left  span.     I 
high  water  there  are  two  channels,  separated  by  the" center  pier  of  tb* 
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The  bridge  has  a  span  between  abutments  of  about  60  feet. 
nch  mark  consists  of  two  nails  driven  into  the  root  of  a  cotton- 
tree  50  feet  west  of  the  gage.  Its  elevation  is  7.82  feet  above 
•o  of  the  gage. 

observations  at  this  station  during  1903  have  been  made  under 
ection  of  M.  C.  Hinderlider,  district  hydrographcr. 


Discharge  measurements  of  Cimarron  River  at  Cimarron,  Colo.,  in  1903. 


Date. 


Hydrographer. 


Gage  height. 


W.  N.  Sammis 
do 


....do 

....do 

....do 

....do 

....do 

do 

do 

5 do 

^er  IS do 

18 do 

20 E.  C.  Murphy 

>er  24 1  W.  N.  Sammis 


Discharge. 


Fret. 

Second-feet. 

2.  30 

238 

2.  70 

363 

3.40 

686 

2.80 

419 

3.40 

711 

3.35 

705 

2.80 

391 

2.50 

314 

2.30 

247 

1.90 

131 

1.80 

106 

1.70 

68 

1.66 

44 

1.69 

55 

in  daily  gage  height,  in  feet,  of  Cimarron  River  at  Cimarron,  Colo.,  for  HH)3. 


Day. 


Apr.    ;   May. 


June. 


2.44 

2.fio ; 

2.50  I 

2.43 

2.50 

2.35 

2.68 

2.33 

2. 33 

2.67 

2.69 

3.00 

3.  32 


3.  1' 


3.17 


3.30 
3.30 
3. 31 
3.30 
<'3.30 
3. 30 
3.  40 
3.  40 

Hi) 

(") 
(") 

I"  I 

("I 


July. 

(«) 

<«) 

(«) 
l") 
(«) 

(«')' 

<") 

(") 

(CI) 

(n) 

I") 

i") 

>") 

I" ) 
in) 


Aug. 


Sept.   *    Oct.    I    Nov.       Dec. 


2.10 
2.05 
2.00 
2.00 
1.95 
1.90 
1.95 
1.90 
1.85 
1.85 
1.H0 
1.80 
1.S5 
l.N) 
1.80 


1.65 
1.65 

r  2.  20 
1.70 
1.75 
1.90 

«•  2. 50 
2. 10 
2. 00 
1 .  90 
1.90 
1.95 
1.90 
1.90 
1 .  90 


1.80 
1.75 
1.70 
1.70 
1.65 
1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.70 
1.70 
1.70 
1.70 


1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 

C) 

<') 
1.90 

1.80 

1.73 

1.70 


(h) 


cords. 

n  December  1  to  21,  inclusive 

y  rain  on  headwaters. 

rds  from  June  8  to  July  28.  inclusive,  practically  worthless.    Sec  letter  M.  ('.  Hinderlider, 

4. 
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STREAK  MEASUREMENTS   IK  1903,  PART  IV. 


Mean  daily  gage  height,  in  feet,  of  Cimarron  River  at  Cimarron,  Colo.,  for  1909— Cont'd. 


Day. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
2ft. 


27. 
28. 
29. 
30. 
31. 


Apr. 


May. 


2.83 
2.40 
2.40 


3.17 
8.40 
8.82 
3.82 
8.48 
2.79 
2.25 
2.88 
2.50 
2.48 
2.84 
2.84 
2.85 
2.42 
2.84 
8.16 


June. 


July. 


(«) 
(•) 
(«) 
(«) 
(«) 
(«) 
(») 
(«) 
(«) 
(«) 
(«) 
(«) 
("> 
<«) 
(«) 
(«) 


(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

2.80 

2.20 

2.20 


Aug. 

8ept 

Oct. 

1.85 

L85 

1.70 

L80 

1.85 

1.70 

1.80 

1.86 

1.70 

1.75 

1.86 

1.70 

1.80 

1.85 

1.70 

1.76 

1.75 

1.70 

1.70 

1.80 

1.70 

1.70 

1.80 

1.70 

1.80 

1.70 

1.70 

1.80 

1.65 

1.70 

1.80 

1.66 

1.70 

1.80 

1.60 

1.70 

1.75 

1.65 

1.70 

1.75 

1.75 

1.70 

1.76 

1.70 

1.70 

1.66 

1.70 

Nov.     Dm. 


1.70 

ri 

* 

(*) 

(*) 

<*) 

(») 

(») 

(*) 

1.80 

1.75 

1.70 

1.80 

1.80 

(*) 

(>) 

a  No  record*.  6  Ice. 

Rating  table  for  Cimarron  River  at  Cimarron,  Colo.,  from  April  28  to  December  SI,  190& 


Gage 
height. 

Discharge. 

Qage 
height. 

i 

Discharge.  ' 

i 

Gage 
height. 

1 

Discharge. 

Gage 
j   height. 

Discharge. 

Feel. 

Second-feet. 

Fret. 

j 
Second-feet, 

1 

Ftiet. 

Second-feet. 

Feet. 

Secondrfed. 

1.6 

32 

2.1 

187 

1      2.6 

342 

|      3.1 

536 

1.7 

63 

2.2 

1          218     j 

2.7 

373 

1      3.2 

588 

1.8 

94    , 

|      2.3 

1          249    , 

2.8 

407 

1 

3. 3 

646 

1.9 

j 

,          125 

,       2.4 

1          280 

i 

2.9 

446 

3.4 

701) 

i      2.0 

i 

;          156 

'       2. 5 

31 1 

3.0 

489 

3.5 

7 1 1 

Estimated  monthly  discharge  of  Cimarron  Rirer  at  Cimarron,  Colo.,  for  19<)3. 

[Drainage  nron,  210  square  miles.] 


Discharge,  in  second  feet. 


Rim-off. 


Month. 


Maximum.     Minimum. 


Mean. 


Total  in 

acre-feet.      Seeond-fcet 


1    Depth  in 


April  (3  <lays) 

Mav 

June  (8  days) 

Julv  (3<lavs) 

August 

September 

October 

November  (19  days) 

The  }>erio(l  . . 


280 

258 

27:} 

1 ,  tf  24 

1.30 

O.H 

729 

234 

401 

24,  <i57 

1.91 

i 

2.2C 

709 

<*46 

662 

10,505 

3. 15  , 

.0 

249 

218 

22S 

1 ,  357 

1.09  , 

.r. 

187 

48 

104 

6,  395 

.50  i 

.55 

311 

32 

106 

6,  307 

.50 

.5 

94 

32 

59 

3,  628 

.28 

.3 

125 

63 

74 

2,  789 

.35 

»> 

57.262    .. 
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GUNNISON   RIVER   AT  IOLA,  COLO. 

station  was  established  April  1, 1900,  by  A.  L.  Fellows,  for  the 
*  of  determining  the  amount  of  water  available  for  the  irriga- 
oject  of  Uncompahgre  Valley.  Owing  to  the  fact  that  a  num- 
streams  enter  the  Gunnison  below  the  station,  the  results 
d  do  not  show  the  total  amount  of  water  available.  The  gage 
tical  2  by  4  inch  timber  8  feet  long,  spiked  to  the  lower  side  of 
t  pier  from  the  left  bank  at  a  point  141  feet  from  the  initial 
3i*  soundings.  The  gage  is  read  once  each  day  by  C.  A.  Green, 
itmaster  at  lola.  Discharge  measurements  are  made  from  the 
ide  of  the  highway  bridge,  to  which  the  gage  is  attached.  At 
ter  they  are  made  by  wading.  The  bridge  is  located  one- half 
:>rtheast  of  the  railroad  station  at  lola.  The  initial  point  for 
igs  is  the  edge  of  the  right  abutment  on  the  downstream  side. 
annel  is  straight  for  1,000  feet  above  and  for  500  feet  below  the 
It  is  broken  by  three  bridge  piers.  The  current  is  swift, 
tanks  are  low,  but  are  not  liable  to  overflow.  The  bed  of  the 
is  composed  of  gravel  and  small  bowlders  and  is  permanent, 
nch  mark  is  a  spike  in  the  base  of  a  stump  of  a  post  40  feet 
Df  the  south  end  of  the  bridge,  on  the  west  side  of  the  road, 
ation  is  7.43  feet  above  the  zero  of  the  gage.  This  relation  was 
1  April  11,  1901. 

observations  at  this  station  during  1903  have  been  made  under 
ection  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  G'nnniwn  River  at  lola,  Colo.,  in  1903. 


Date. 

Hydrographer. 

Gage  height. 

Discharge. 

Fret. 

Stcinut-Jrrt. 

F 

CogHV 

do 

k-ell 

3.  10 

1,435 

3.95 

2,750 

do 

:          4.10 

2,933 

..do  . 

5.10 

4,642 
1,467 

do 

3.30 

12 

..do  . 

i          2.40 

2. 30 

2.30 

544 

>er3 

..do  . 

467 

1 

do 

458 

23 

..do  . 

2. 22 

371 
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STREAM  MEASUREMENTS   IN   1903,  PART   IV. 


[no. 


Mean  daily  gage  heiglU,  in  feet,  of  Gunnison  River  at  Tola,  Colo.,  for  1903. 


Day. 


1 

3.50 

2 

3.50 

3 

3.60 

4 

3.60 

5 

3.40 

G 

3.20 

7 

3.00 

8 

2.80 

9 

2.60 

10 

2.50 

11 

2.40 

12 

2.40 

13 

2.40 

14 

2.60 

15 

2.50 

16 ; '. 

2.40 

17 

2.40 

18 

2.50 

19 

2.30 

20 

2.40 

21 

2.40 

22 

2.50 

23 

2.60 

24 

2.70 

25 

2.80 

26 

3  00 

27 

3  10 

28 

3  20 

29 

3  00 

30 

'_'.  90 

31 

Apr. 


May. 

2.90 
3.00 
2.90 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.80 
3.70 
3.90 
3.90 
3.90 
4.00 
4.10 
4.50 
4.00 
3.80 
3.50 
3.40 
3.30 
3.20 
3.20 
3.10 
3.00 
3. 20 
3. 40 
3.  60 
3.  HO 
3.  80 


Juno. 

4.00 

4.20 

4.50 

4.50 

4.40 

4.30 

4.50 

4.60 

4.70 

4.80 

4.90 

5.00 

5.20 

5.40 

5.20 

5.00 

5.50 

6.00 

5.80 

5.50 

4.90 

4.80 

4.70  j 

4.60  I 

4.50  | 

4.40  | 

4.  40 

4.  40 

4."*> 

4.-M) 


July. 


4.40 

4.30 

4.20 

3.90 

3.70 

3.60 

3.50 

3.80 

3.70 

3.70 

3.80 

3.80 

3.70 

3.70 

3.70 

3.80 

3.80 

3.70 

3.50  | 

3.40  j 

3.40  I 

3.40  | 

3.40  : 

3.30  i 

3.20 

3. 10 

3. 10 

3.00 

3.  (HI 

3.00 

3.  00 


Auk. 


3.00 
3.00 
3.00 
3.00 
3.00 
3.10 
2.90 
2.70 
2.60 
2.50 
2.40 
2.40 
2.30 
2.20 
2.00 
2.10 
2.20 
2.20 
2.20 
2.30 
2.30 
2.40 
2.40 
2.40 
2.40 
2. 40 
2.  f>0 

2.  r*) 

2.  10 
2.  40 
•J.  '*.) 


Sept. 

2.50 

2.40 

2.30 

2.40 

2.40 

2.40 

2.40 

2.70 

2.60 

2.50 

2.50 

2.60 

2.50 

2.40 

2.70 

2.60 

2.50 

2.50 

2.40  ; 

2.40 

2.40 

2.40 

2.40  i 

2.40 

2.30  i 

2.30 

2. 30 

2.30 

2.30 

2.  40 


Oct. 


2.30 

2.40 

2.40 

2.30 

2.40 

2.40 

2.30  I 

2.40  | 

2.30 

2.40  ' 

2.40  | 

2.40  ; 

2.40 

2.30 

2.30  I 

2.30  | 

2.30  | 

2.30  i 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.40 

2.  30 


Nov.       I 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.40 

2.40  | 

2.40 

2.40 

2. 40 

2.40 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30  i 

2.30 

2.30 

2.30 

2.30 

2. 30 

2. 30 


'«  let'. 


Hating  table  for  (iunuixon  Hirer  at  /<>//?,  Coin.,  from  April  1  to  December  .i  L  190 


(.hlgO 

height. 

D 

is< 

harge. 

(J  age 
height. 

r> 

iseharge. 

Uage 
height. 

I)i>e 

i 

linrge. 

(J  age 
height. 

Disehanj 

Fttt. 

St 

roint-ftf  t. 

Ft  rt.    ' 

St 

COH'l-ff  i  t. 

Fft. 

S*  fun<l-ftft. 

Frt  t. 

Strtmil-Jf 

2.0 

250 

3.  0 

1 , 1  sr> 

4.0 

•> 

789 

5.  0 

,       4,45V 

2.1 

314 

3.1 

1.321 

4.  1 

o 

95t> 

5.  1 

4,  <)2< 

2.  2 

382 

3.  2 

1,4<>7 

4.2 

«> 

123 

5.  2 

I        4,  791: 

458 

3.  3 

1,<>23 

4.  3 

• » 

290 

5.  3 

4,9t)l 

2.4 

T>44 

3.  4 

1 ,  7S7 

4.4 

*  * 

457 

5.4 

5.12; 

2.  5 

<>40 

3.  5 

1 .  954 

4.5 

•  >. 

024 

5.  5 

5,  2VH 

2.<> 

740 

3.  (i 

2.  121 

4.  f> 

•  > 

791 

5.  <> 

1       5, 4(il 

2.7 

S4I) 

2,  2S8 

4.7 

•  > 

1)58 

5.  7 

5,  <>2!- 

2.8 

945 

3.  S 

2,  455 

4.S 

4, 

125 

5.  8 

5.  79.r 

! 

2.9 

1 

,  fH>0 

3.9 

2  <V>2 

4.9 

4, 

*M)»> 

<>.  0 

(i,  12! 

Relow  2.20  feet  jraiit*  lu'itflit  and  above  5.10  tVet  jrajrc  lu-iirlit  the  table  in  not 
ilctcrmiiHH}. 


•.] 
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Estimated  monthly  discharge  of  Gunnison  Hirer  at  Iola,  Colo.,  ft/r  lyOS. 

[Drainage  area,  2,298  «quare  miles.] 


Month. 


OBt 

ember 

>ber 

ember 

ember  1-23 


Discharge  in  aecond-feet. 


Maximum.     Minimum.        Mean. 


2,121 

3,624  | 

6,129 

3,457 

1,321 

840 

544 

544 

544 


458 
1,060 
2,789 
1,185 

250  I 

i 

458  : 
458  ; 
458 
458 


1,019 

1,996 

4,108 

2,078  ■ 

671 

585 

486  . 

4/o 

465 


Total  in 
acre-feet. 


The  period ; 7 1 1 ,  007 


Run-off. 


Second-feet 

per  square 

mile. 


60,635 

122,  729 

244, 443 

127,771 

41,258 

34,810  ; 

29,883 

28,264 

21,214 


0.44 
.87 

1.79 
.90 
.29 
.25 
.21 
.21 
.20 


Depth  in 
inches. 


0.49 

1.00 

2.00 

1.04 

.33 

.28 

.24 

.23 

.17 


GRAND  RIVER  NEAR  PALISADES,  COLO. 

This  station  was  established  April  9,  1902,  by  John  E.  Field.  It  is 
cated  at  the  iron  highway  bridge  at  the  point  where  the  river  enters 
rand  Valley,  about  2  miles  above  Palisades.  The  .station  is  above  all 
rigating  ditches  supplying  water  to  Grand  Valley,  with  the  excep- 
)nof  one  pumping  plant,  which  takes  al>out  20  seeond-feet  from  the 
rer  one-fourth  mile  above  the  station.  The  wire  gage  is  located  on 
e  downstream  side  near  the  center  of  the  bridge.  The  length  of  the 
ire,  from  the  end  of  the  weight  to  the  end  of  the  wire,  is  35. 85  feet, 
le  gage  is  read  twice  each  day  bv  S.  L.  Purdv.  Discharge  measure- 
entsare  made  from  the  lower  .side  of  the  single-span  bridge  to  which 
egage  is  attached.  The  initial  point  for  soundings  is  the  end  of  the 
idge  on  the  left  bank.  The  channel  is  straight  for  600  feet  above 
id  below  the  station.  The  right  bank  is  high  and  rocky  and  will  not 
erflow.  The  left  bank  is  somewhat  lower  and  will  overflow  at 
:tremely  high  water.  Above  the  banks  the  mountains  rise  rather 
>ruptly  on  either  side.  The  bed  of  the  stream  is  composed  of  large 
wlders,  whioh  are  covered  at  low  water  with  a  deposit  of  mud. 
tiring  high  water  this  deposit  is  carried  away,  and  at  low  water  a 
ew  deposit  forms.  No  bench  marks  have  been  established. 
The  observations  at  this  station  during  1J>08  have  been  made  under 
redirection  of  M.  C.  Hinderlider,  district  hydrographer. 


88  STREAM  MEASUREMENTS   IN   1903,  t»ART  tV.  l*°- 

Discharge  measurement*  of  Grand  River  near  PulisatUs,  Volo.,  in  1903. 


Date. 


Hydrographer. 


iage  height..  Diarb* 


April8 

May  9 

May  29 

June  18 

July  17 

August  29 

September  28 

November  21 ' do 


F.  Cogswell. 

.....do 

do 

do 

do 

do 

do 


Feet.        i  Second 

'  1 

H 
28 
10 

1 

2. 

1, 


12.15 
15. 70  ! 
15.80  I 
20.00  ' 
16.40  | 
12.80  , 
12.85  I 
12.20 


Mean  daily  gage  height,  in  feet,  of  Grand  River  near  Palisades,  Colo.,  for  1903. 


Day. 


1. 
2. 
S. 
4. 
5. 
6. 
7. 
8. 


Apr. 

12.35 
13.00 
12.  GO 
l£40 
12.40 
12.33 
12.20 
12. 15 


May. 

14.20 
14.15 
14.05 
14.15 
14.35 
14.65 
15.10 
15.40 


17.35 
18.00 
18.20 
18.45 
18.55 
18.65 
18.60 
18.95 


Sept. 


0 12.18  |  15.70|  19.10 

10 12.25  i  16.05  l  19.15 

11 12. 33  16.  35  i  19. 15  , 

12 12. 65  ,  16.  40  '  IS.  (5  | 

13 12.1*15,  16.&5  19.25  ! 

14 12.55  |  16.75  19.60 

15 12.43  17.35  19.60 

16 12.40  '  17.75  19.65 

17 12.40  1>*.  25  19.75 

Is 12.48  '  IS. 00  20.05 

19 12.50  17.15  20.05 

20 12.50  16.85  '  20.05 

21 12. 50  '  16. 25  19.  SO 

22 12.50  16. 00  19. 50 

23 12. 85  '  15. 75  19. 10 

24 13.15  '  15.55  1*.90 

25 13.80  15.35  Is.  CO 

16  , 11.15  15.10  1S..J5 

27 14.50  15.65  18.10 

2H 14.50  15.75  is.  10 

29 14.50  15.85  IS.  40 

30 14.45  16.05,  IS.  10 

31 16.  50    


18.15 

13.85 

12.60 

17.80 

13.65 

12.60  i 

17,40 

13.55 

12.65 

17.00 

13.35 

12.55 

16.50 

13.30 

12.45 

16.15 

13.15 

12.60  '      1 

16.00 

13.10 

12.70  1     ] 

16.35 

1    13.05 

13.20       1 

16.40 

i    13.00 

13.20        1 

16.45 

12.95 

13.20        1 

16.40 

12.90 

13. 10        1 

16. 25 

12.80 

13.30        1 

16.05 

12.80 

13.25        1 

15.90 

12.75 

13. 60        1 

16.05 

12.70 

13.40        1 

16. 10 

12. 70 

13.3.)        1 

16.  40 

12.70 

13.2)        1 

16.55 

12. 60 

13.20        1 

16.05 

12. 60 

13.20        1 

15. 55 

12.60 

13.  05       1 

15.35 

12.50 

13. 0v>        1 

15. 10 

12.50 

12. 90        1 

15.15 

12.50 

i 

12.90        1 

15.05 

12.  ;*> 

1 

12.8'»        1 

15.00 

12.75 

12.8)        1 

14.85 

13.00 

12. 8;>       1 

14. 95 

13.  (X)  | 

12. 70        1 

14.35 

12.90 

12. 65        1 

14.15 

12.80 

12. 60        1 

14.  20 

12. 65 

12. 75        1 

11.05 

12. 60 

COLORADO  RIVER  DRAINAGE   BASIN. 
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table  for  Grand  River  near  Palisade*,  Colo.,  from  April  1  to  December  31,  1903. 


:c 
tit. 

! 

Discharge.  | 

1 

Gage 
height. 



Fret. 

i 
Discharge.  | 

Gage 
height. 

Discharge. 

i 

Gage 
height. 

Discharge. 

t. 

Second-fret. 

Second-feet. 

'    Feet. 

Second-feet. 

Feet. 

Second-feet. 

1 

1,350     : 

13.1 

2,540 

i     14.2 

4,700 

16.5 

10,440 

2 

i       1,440 

13.2 

2,710     ! 

14.4 

5,150     . 

17.0 

11,890 

3 

1,530 

13.3 

2,890     ' 

14.6 

5,610     ' 

17.5 

13,420 

4 

1,630 

13.4 

3,080 

J     14.8 

6,070 

18.0 

15, 040 

5 

1,730 

13.5 

3,270     ' 

15.0 

6,540    , 

18.5 

16,750 

6 

1       1,840 

13.6 

3, 470 

15.2 

7,030 

19.0 

18,580 

i 

|       1,960 

13.7 

3,670 

15.4 

7,530 

19.5 

20,500 

8 

2,090 

13.8 

3,870 

|     15.6 

8,040 

20.0 

22,500 

9 

2,230 

13.9 

4,070     | 

15.8 

8,560    ! 

20.1 

22,900 

0 

2,380    ' 

! 

14.0 

4,270 

i 

16.0 

9,080 



?<*timated  monthly  discharge  of  Grand  River  near  Palinode*,  Colo.,  for  1903. 

[Drainage  area,  8,546  square  miles.] 


Month. 


Discharge  in  second-feet. 


iber. 


5,380  I 

15,880 

22,700 

15,540 

3,970 

3, 470 

2,985 


Minimum. 

1,395 
4, 375 
12,955 
4, 375 
1,730 
1,680 
1,730 


Mean. 


Total  in 
acre-feet. 


Run-off. 


2,402  |  142,929 

9,033  555,417 

I 
18,388    1,094,162 

8, 849  I  544, 104 

2,282  140,315 

2,  331  138,  704 

2,  097  128, 94C 


Second- feet 

per  square 

mile. 

Depth  in 
inches. 

0.28 

0.31 

1.06 

1.22 

2.15 

2.40 

1.03 

1.19 

.27 

.31 

.27 

.30 

.25 

.29 

The  period  . . .! ! 2,  744, 571  j 


GRAND   RIVER   AT   GLENWOOI)   SPRINGS,  COLO. 

s  station  was  first  located  May  12,  1899,  at  the  request  of  the 
ir  and  Rio  Grande  Railway  Company,  at  the  railroad  bridge,  a 
ir  of  a  mile  west  of  the  depot  and  just  above  the  mouth  of 
ng  Fork.  A  wire  gage  was  used.  At  the  beginning  of  1900, 
rer,  a  new  gage  rod  was  located  near  the  electric-light  works, 
rage  consisted  of  a  light  vertical  staff,  to  the  lower  end  of  which 
ttached  a  wooden  float  which  rested  on  the  surface  of  the  water, 
ing  in  a  well  or  box  made  of  t>-inch  boards.  The  bottom  of  this 
onnected  with  a  small  wooden  flume  extending  out  into  the  river, 
allowing  the  water  in  the  well  to  assume  the  VeveV  oi  tW.  \\x^t 
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surface.    The  vertical  staff  attached  to  the  float  was  graduated  to  feet 
and  tenths.     In  July,  1902,  this   gage,  being  in   bad   repair,  was 
replaced  with  an  automatic  water  register,  the  site  being  the  same  as 
that  of  the  old  float  gage.    This  register  never  worked  satisfactorily, 
and  was  later  replaced  with  a  float  gage,  using  the  same  well  and 
intake  flume  as  was  previously  used.    The  present  gage  consists  of  a 
metal  float  and  counterweight  connected  with  a  pliable  wire  passing 
over  pulleys  so  arranged  that  a  rise  of  1  foot  in  the  river  registers 
but  one-half  the  amount  on  the  rod.     By  this  arrangement  the  large 
rise  and  fall  of  the  river  is  readily  accommodated  by  the  length  of 
gage,  which  would  be  impossible  with  a  direct-reading  gage.    The 
gage  rod  proper  consists  of  a  light  pine  rod,  1  by  1  inch  by  5  feet  long, 
securely  fastened  to  the  small  house  in  which  the  apparatus  is  located. 
A  pointer  attached  to  a  counterweight  slides  along  the  gage  rod  and 
registers  the  rise  and  fall  of  the  river.    This  gage  has  given  entire 
satisfaction.     The  gage  and  equipment  are  inclosed  within  a  small 
house,  which  is  kept  locked.    The  observer,  who  is  the  engineer  of  the 
electric-light  works,  is  located  immediately  across  the  street  from  the 
gage.     Readings  are  taken  in  the  morning  and  evening  during  the 
entire  year.     Measurements  are  made  from   the   single-span   steel 
wagon  bridge  crossing  the  river  between  the  town  and  the  hotel. 
The  channel  is  good,  being  composed  of  gravel  and  rock,  and  does  not 
change  much;  the  banks  are  high  and  not  subject  to  overflow.     Cur- 
rent medium  to  swift. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurement*  of  Grand  River  at  (llemrotnl  Springs,  Colo.,  in  1903. 


Date. 


Hydrographer. 


February  7 

April  7 

Mav  8 . , 

Mav  28 do 

Juno  17 do 

July  1 6 i do 

Augunt  8 do 

August  31 do 

Septemtor  28 ' do 

Octolier  26  « ' do 

November  20 do 


M.  (\  Hinderlider 

F.  Cogswell 

....do 


Gage 
height. 

Discharge. 

Fret. 

Seamd'frtt. 

3.09 

527 

3.70 

900 

6.25 

4,764 

6.55 

5, 549 

9.20 

16,688 

6.80 

5,824 

4.45 

1,633 

4.05 

1,252 

3.95 

1,215 

3.95 

1,100 

3.33 

764 

«Xew  milnwul  bridge  building  acniwi  river  1,001)  feet  1h»1ow  station ;  tlow  aflfeeted  by  falne  work 
in  channel. 


I  COLORADO  RIVEB   DRAINAGE  BASIN. 

m  daily  gage  hrighl,  in  feel,  nf  (irtnttl  River  at  Ulnm-inl  Sjiriuijn, 
Day.  JBi.    fnh.    Mar. '  A|.r. '  Mi.)-.  [June.!  July.   Auk.   «"W 

S.08     3.15  '  3.73  :  n.;5l>     7.60  \  7.88  '  5.05     .1.9(1 


3. 25  |  3.85 

SU    3.83    3.70  . 

3.13    S.23    3.68  i 

»13    3.23    8.75  U.ufl 

ftU    3.3a    3.75  KM 

.t.i;i    3.35    3.85  tf.s: 


1.16:3.83       3.53 
1.30     8.7S       3.60 


1.45     1.1*    3.75  '     -AB8 


a.  15  3.« 


i. 


ftU    3.38    1.10    T.10    ' 


B.1H  3.18  5.33  AIM 
3.25  3.55  5.6*  fl.:« 
3.25    3.55    5.  HO    (.61 


h  N.«    1.08     1.03  i  3.75 


»  S..  rra.llnif.  «n  ar< 
Rating  tuMefor  <, 


hrt?hi. 

Disclmrgf. 

hrij&V 

Diwharg 

F<«. 

.N-(Ym<l-/«f, 

Fert. 

Mmrf* 

2.8 

380 

3.8 

WX 

I     2.9 

430 

3.9 

l,0fX 

i     3.0 

480 

4.0 

i,  isr 

I     3.1 

530 

4.2 

1,40( 

\    3.2 

580 

4.4 

l.O 

.    3.3 

630 

4.  II 

[.871 

:in(  Spring*,  Oif'i.,for 

•   |  m.  I  .SB 


romt-fltt.  ; 

FM. 

StetHld-ftrt.' 

3,  400    1 

7.l( 

8,  (120 

3,  7()0 

7.8 

9,380 

4,210 

8.0 

10,  210 

4,640    I 

S.2 

11,080 

3,090 

8.4 

12,020 

5, 580 

8.0 

13,04(1 

11,110 

8.8 

14,  150 

7,2110    ' 
7,910 

t.~4 

lfi,B50    ; 
i7,mo    | 

_ 

— 

1 
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[310.1 


Estimated  monthly  discharge  of  (hand  River  at  Qlenwood  Springs,  Colo.,  for  190.t 

[Drainage  area,  5,838  square  miles.] 


Month. 


January  « 

February 

March 

April 

May 

June 

July 

August 

September 

October- 

November 

December 

*    The  year 


Discharge  in  second-feet. 


Maximum. 


505 

605 

950 

3,853 

10,992 

17,910 

9,708 

2,515 

1,090 

1,510 

1,035 

830 


Minimum. 


17,910 


430 

455 

555 

894 

2,890 

8,200 

2,665 

1,213 

1,035 

1,035 

595 

395 


395 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Second -feet   T^nth 
mile. 


458 

544 

740 

1,685 

5,803 

12,804 

5,222 

1,613 

1,342 

1,313 

857 

518 

2,742 


28,161 

30, 212 

45,501 

100,264 

356,813 

761,891 

321, 088 

99,180 

79,855 

80,733 

50,995 

31,851 


i 


1,986,544 


0.078 
.093 
.127 
.289 
.994 

2.193 
.894 
.276 
.230 
.225 
.147 
.089 

.470 


0 


6 


a  January  1  to  12  estimated. 


MISCELLANEOUS  MEASUREMENTS  IN   THE   GRAND   RIVER   DRAINAG1 

BASIN,  COLORADO. 

The  following  miscellaneous  measurements  were  made   by  W. 
Sammis,  F.  Cogswell,  and  W.  P.  Edwards  in  li>03: 

Miscellaneous  measurement*  in  Urand  Hirer  drainage  f*i*in  in  1903. 


Date. 


Stream. 


Locality 


May  12. 

22. 
June  23. 

24. 
May  12. 

22. 


Cushman  ditch '  Near  Montrose,  Colo 

do 3 miles  south  of  Montrose,  Colo. 

do 4  miles  south  of  Montrose,  Colo. 

do 13  miles  west  of  Montrose,  Colo. 

Dry  Creek Montrose  Canal  flume 

do 10  miles  west  of  Montrose.  Colo. 


(iage  Pi; 

height.  I  elun 


Fnt. 


Sttiill 


June  24 do :  13  miles  west  of  Montrose,  Colo. 

May  20 '  Ironstone  ditch '  10  miles  west  of  Montrose,  Colo. 

30 ' do : do 


20 Leroux  Creek 


Hotchkiss,  Colo 

29 do do 

June    4 Loutsenhizer  ditch 5  miles  south  of  Montrose,  Colo. 

25 ■ do i  Smiles  south  of  Montrose,  Colo. 

Apr.  29 1  Mill  ditch Delta.  Colo 

May     7 do do 

18 do do 

27 do do 

July    0.r      J        -*»- do , 


r*.l 


COLORADO   RIVER   DRAINAGE    BASIN. 
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Mitcettanernitf  measurement*  in  Grand  River  drainage  basin  in  1903 — Continued. 


Date. 


Stream. 


fc.  23 1  Mill  ditch 

m.    8 ,  Roaring  Forks 

■3r    8. . . do 

28 ! do 

Be  17 do 

Ly  16 do 

ff.    7 do 

30 do 

wL  27 do 

L    26 do 

V.  19 do 

r.  11 Lost  Canyon  Creek. 

y  13 do 

le    3 do 

23 ! do 

y  22 ' do 

g.  13 j do 

!>t.    4 do 

L     2 1 do 

30 j do 

|».  25 '  Montrose  canal 


ay  4. 
11. 
16. 
23. 

ine    4. 

11. 

26. 
ay  10. 

15. 
Uf.    3. 


•pt.  4... 
ay  13... 
ily  14... 
ay   12... 

22... 
one  23... 
pr.  28... 
lay    6... 

15..., 

one   9 

*ay  12... 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


do 

Selig  ditch... 

do 

Spring  Creek 


Locality. 


Delta,  Colo 

Glenwood  Springs,  Colo 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Dolores,  Colo 

do 

do 

do 

do 

do 

do 

do 

do 

Montrose,  Colo 

In  flume 

Near  head-gate 

At  head-gate 

Flume  6  miles  south  of  Montrose,  Colo. 

7  miles  south  of  Montrose,  Colo 

6  miles  south  of  Montrose,  Colo 

do 

At  head  gate 

6  miles  south  of  Montrose,  Colo 

6  miles  south  of  Montrose,  Colo.,  at 
head  gate. 

do 


Ga«e 
height 


22. 
tone  23. 
May  12. 


3  miles  west  of  Montrose.  Colo.. 

4  miles  from  Montrose,  Colo 

do 3  miles  south  of  Montrose,  Colo. 

do j  4  miles  south  of  Montrose,  Colo. 

Squaw  Creek Cimarron,  Colo 

do do  

do do 

do do 


Supply  ditch Water  taken  from  Spring  ('reek  into 

l      Montrose  canal. 


22. 
June  24. 
May  13. 

26. 

29. 
June   4. 

26. 


.do 
.do 


.do 

.do 


do Water  taken   front    Dry   Creek    into 

Montrose  eaual. 

do do 

do do 

Midland  ditch  At  hend-gate 

Cedar  Creek 10  miles  east  of  Montrose,  Colo 

Gunnison  River State  bridge  near  Cory,  Colo 

City  ditch 2  miles  south  of  Montrose.  Colo 

Highline  ditch s  miles  south  of  Montrose.  Colo 


Feet. 


6.80 
6.10 
3.90 
3.20 
3.25 
3.10 
3.00 


2.30 
1.70 


2.00 


2.40 
1.00 
2.40 
2.70 


1.60 
1.10 


Dis- 
charge. 


Second-fL 


.9 


415 

2, 143 

2,268 

8,052 

3,448 

1,129 

655 

660 

547 

519 

110 

183 

113 

48 

.4 

0 

0 

0 

0 

166 

186 

225 

200 

87 

241 

212 

185 

216 

220 

112 

65 
22 

3 

131 

30 

1.8 
28 

8 

1 
32 
19 

24 
I 

< 

1.2 

21 

6 

5,717 

9 
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MuoeUanam*  menturtmenU  mi  Grand  JKMr  d 


COLORADO    RIVER   DRA1NAUF.    BASIN. 
■neamranttnU  in  Grmul  River  drainage  Imxin  in  100$ — Co 


,» 


do .MDlloxhmcCiiihtiln.1.. 

.j  Taylor  Rktr Bridge  7  mllea above S prli 

do ..;  Enroll  eutnnre  Inim  T»; 

do U  mUoibcliMr  Diirrhi-nter 

In  Taylor  llrk. 

. ,  TVxu  Creek Main  Tiocup  roa.l  in  Tit;!' 

.!  Tomlehl* Creak Ii.i-Ik.    H«nrly "Idluu/iJ 


i..f..-  I 


.    rnnnnpalixn- h.n-i 
.   Went  Dallu  Creek  .. 

.    Willow  Cm-* 


■  Bugrll 


K.*d  brio*,  ni  KidKH-t) 


...do Fn-mTiU'-'i 


Ifrnn  (fatty  0ffj<  ArijAl,  m  /«(,  o/  Xorih  Ttamile  Crrek,  ■ 


2.1*  II. ON      It.. 


I   10 


"I 


WHITE    UIVEK   AT   MKKKKK.    CIHJ1. 

This  station  was  established  by  A.  L.  Follows.  May  ^4.  11*01.  uixiut 
one-half  mile  above  the  town  of  Mocker,  lit  a  jioii 


nt  who 


bridge  crosses  the  stream  on  the  much  of  L.  F.  Van  Cleave.  The 
gage  rod  consist*  of  a  vertical  i  by  4  inch  timber  nailed  to  the  left 
abutment  of  the  bridge  on  the  downstream  side.  The  bridge  is  marked 
every  5  feet.  The  initial  point  fur  soundings  is  at  the  rod  al  the  left 
or  south  end  of  the  bridge.  The  channel  is  straight  foruiiti  foot  nlmrr 
and  Wow  the  station.  The  current  is  swift.  There  is  but  one  chan- 
nel at  all  stages.  The  bunks  are  ,u  high  that  thoy  are  not  liable  to 
overflow;  the  channel  is  of  ruck  and  gravel  and  seoins  permanent  in 
its  nature.  Measurements  arc  made  from  the  lower  side  of  the  wagon 
bridge.  The  observer  is  U.  F.  Van  Cleave,  who  reads  the  rod  twice 
whday.  Bench  mark  No.  1  is  the  top  of  a  Imlt  in  a  truss  inimodi- 
ttelr  above  the  gage  rtxi;  rhvathm   above  zero  of  SaS^i  ^-^  I**- 
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Bench  mark  No.  2  is  a  spike  driven  in  the  left  prat  of  the  gate  ne 
bottom;  elevation  above  zero  of  gage,  9.29  feet  Bench  mark  No. 
is  a  nail  on  south  side  of  the  post  directly  east  of  bench  mark  No. 
elevation  above  zero  of  gage,  9.14  feet. 

The  observations  at  this  station  during  1903  have  been  made  und 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurement*  of  White  River  at  Meeker,  Colo.,  in  1903. 


Date. 


Hydrographer. 


.G 
hel 


(age 
fiht. 


July  22 

July  22 

August  1 

August  21  ... 
September  1 . 
September  16 


R.  S.  Stockton , 

McDermith  &  Stockton. 

R.  8.  Stockton 

O.  McDermith 

McDermith  &  Stockton. 
do 


Ftot. 
4.08 
4.08 
3.80 
3.60 
3.77 
4.05 


DiN'lutrg 


Secvnd/( 


Mean  dotty  gage  height,  in  feet,  of  White  River  at  Meeker,  Colo.,  for  1903. 


Day. 


1 

1   3.75 

2 

|   3,90 

3 

■   3.75 

4 

,   3. 70 

5 

3. 70 

6 

3. 65 

*■ 

3. 65 

8 

3. 70 

9 , 

■  3.7."> 

10 

3.  HO 

11 

!   3.  HO 

12..: 

3. 75 

13 

3.  65 

M 

3. 75 

15 

3.75 

16 

3. 70 

17 

3. 75 

is 

3. 75 

19 

3. 75 

21) 

3. 75 

21 

3.  HO 

•»> 

3.  h!» 

2a 

3. 90 

21 

3. 95 

25 

4.10 

26 

4. 20 

27 

4.20 

28 

4.:-0 

29 

4.30 

30 

4.10 

51 

4. 
4. 

4. 
4. 
4. 

4. 
1. 
1. 
4. 


;>. 
5. 
5. 
5. 
5. 
5. 
5. 
4. 
5. 
1. 
4. 
4. 
I. 
4. 
4. 
4. 
1. 
5. 
•  >. 


20 
15 
15 
25 
45 
55  ! 
75  i 
65  i 
90 
00  ' 
00  ' 
10  I 
20, 

40 

i 

50 

55 

75 

35 

20  , 

95 

05 

90 

75 

75 

#•■» 

70 

■»•■ 

/.) 
85 
85 
00 
35  . 


July. 


Aug.  |  Sept.  i  Oc 


5.50 
5.60 
5.65 
5.70 
5.35 
5. 65 
5. 65 
5. 60 
5.60 
5.60 
5. 55  , 

5. 55 

i 
5.  75 

5.85  I 

5.85  , 

5.  75 

5.  75 

5.  H5 

5.  75 

5.  SO 

5.  60 

5.  »>5 

5.  f>5 

5.  50 

5.  10  ' 

5.30 

5.  20 

5.  20 

5.15 

5.  05 


4.96 
4.85 
4.70 
4.65 
4.55 
4.50 
4.50 
4.45 
4.40 
1.40 
4.30 
4.25 
4.20 
4.20 
4.20 
4. 30 
1.35 
4. 15 
4.05 
4. 10 
J.  (15 
4.(K) 
3.  95 
3.  90 
3.  90 
3.  90 
3.  95 
3.  90 
3.  90 
3.  SO 
3.  *0 


3.80 
3.70 
3.70 
3.70 
3.65 
3.60 
3.60 
3.  tiO 
3.  60 
3.60 
3.50 
3.60 
3.60 
3.60 
3.60 
«.  60 
3. 60 
3.60 
3.60 
3.55 
3. 55 
3. 55 
3.  (L"i 
3.  SO 
3.80 
3.70 
3.70 
3.70 
3.70 
3.  75 
3.  75 


3.75  ' 
3. 70  | 
3.70 
3.70  i 
3.70 
3.s5 
"4.05  , 
3. 90 
3.80  i 
3.  SO 
3.  SO  i 
3.95 
4.00  : 
4.30 
4.10  ' 
4.00  , 
3.95 
3.95 
3.90 
3. 95 
3.95 
3.95 
3.95 
3.90 
3.90 
3.90 
3.S5 

3. 85 
3. 85 
4.00 


«  Haiti. 
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-Mating  table  for  White  River  at  Meeker,  Colo.,  from  April  1  to  December  SI,  190S. 

dice 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.5 

321 

4.1 

625 

4.7 

1,417 

5.3 

2,209 

3.6 

340 

4.2 

757 

4.8 

1,549 

5.4 

2,341 

3.7 

362 

4.3 

889 

4.9 

1,681 

5.5 

2,473 

3.8 

392 

4.4 

1,021 

5.0 

1,813 

5.6 

2,605 

3.9 

434 

4.5 

1,153 

5.1 

1,945 

5.7 

2,737 

4.0 

i 

510 

4.6 

1,285 

5.2 

2,077 

5.8 

2,869 

Table  well  defined  from  3.50  to  4.10  feet  gage  height,  the  remainder  is  based  on  a 
j^jh-water  measurement  made  in  1901  at  a  gage  height  of  5.60  feet. 

Estimated  monthly  discharge  of  While  River  at  Meeker,  Colo.,  for  190S. 

[Drainage  area,  634  square  miles.] 


Month. 


**ril 

jfane 

My 

August 

September 

October 

The  period 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


889 

2,803 

2,935 

1,747 

392 

889 

568 


2,935 


351 
691 
1,879 
392 
321 
362 
392 


Mean. 


458 
1,675 
2,563 
822 
350 
458 
450 


Total  in 
acre-feet. 


321 


27,253 
102,992 
152,509 
50,543 
21,521 
27,253 
27,669 

409,740 


Run-off. 


Second-feet 

per  square 

mile. 


0.72 

2.64 

4.04 

1.30 

.55 

.72 

.71 


Depth  in 
inches. 


0.80 

3.04 

4.51 

1.50 

.63 

.80 

.82 


SOUTH   FORK  OP   WHITE    RIVER  NEAR  BUFORD,  COLO. 

This  station  was  established  July  25,  1903,  by  Robert  S.  Stockton. 

It  is  located  at  the  county  bridge  at  the  lower  end  of  a  section  of  the 

liver  known  as  the  "Stillwater."     It  is  about  7  miles  from  Buford, 

Colo.,  the  nearest  post-office,  and  is  about  30  miles  from  Meeker,  Colo. 

Tie  elevation  above  sea  level  as  determined  by  aneroid  barometer  is 

7,400  feet.     The  gage  is  a  2  by  4  inch  vertical  pine  timber  10  feet 

long.     It  is  spiked  to  the  upper  side  of  the  middle  pier.     It  is  read 

twice  each  day  by  George  Hazard.     Discharge  measurements  are  made 

from  the  bridge  at  high  water  and  by  wading  at  low  water.     The 

initial  point  for  soundings  is  the  edge  of  the  abutment  at  the  west  end 

of  the  bridge.     The  bridge  makes  an  angle  of  22°  with  the  normal  to 

the  stream.     This  is  taken  into  account  in  making  measurements. 

The  channel  is  straight  for  50  feet  above  the  station  and  for  300  feet 

ibr  100—04 7 
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below.  The  current  is  swift  Both  banks  are  high,  covered  with 
grass  and  sagebrush,  and  are  not  subject  to  overflow.  The  bed  of  the 
stream  below  the  Stillwater  and  at  the  gaging  station  is  covered  with 
bowlders,  some  of  which  are  2  or  3  feet  in  diameter.  There  is  but  one 
channel,  broken  by  the  middle  pier  of  the  bridge.  Bench  mark  No.  1 
is  the  first  bolt  on  the  bridge  east  of  the  gage.  Its  elevation  is  11.95 
feet  above  the  zefo  of  the  gage.  Bench  mark  No.  2  is  a  spike  in  one 
of  the  logs  of  the  abutment  at  the  southwest  corner  of  the  bridge. 
Its  elevation  is  8.57  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  3  is  the  corner  of  a  large  rock  30  feet  west  of  the  bridge  and  north 
of  the  road.  Its  elevation  is  13.14  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  4  is  the  top  of  a  pyramid-shaped  rock  on  the  east  side 
of  the  river  below  the  bridge,  41  feet  distant  from  the  northeast  bolt 
on  the  bridge  tie.  The  rock  projects  8  inches  above  the  ground.  The 
elevation  of  the  bench  mark  is  7.02  feet  above  the  zero  of  the  gage. 
The  bridge  has  a  span  between  abutments  of  55  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurement*  of  South  Fork  of  White  River  near  Buford,  Colo.,  in  1903. 


Date. 


Julv25 

September  18 


Hydrographer. 


R.  8.  Stockton 
O.  McDermith 


Gage 
height. 


Discharge. 


Fret.  $cr<md-fitt 

2.80  290 


August  27 1  0.  McDermith  and  R.  S.  Stock- 
ton. 


2.  tW 


240 

207 


Mean  daily  gage,  height,  infect,  of  South  Fork  of  White  Hirer  near  Buford,  Vol  o.,  for  /.**>• 


Day.  I  July.   |  Aug. 

t 

1 ' '2.70 

2 2.05  ' 

3 2.  CO  , 

I ' 2.1.0 

5 2.00  ' 

0 2.  CO  j 

7 2.  IK) 

X 2.00  I 

9 -' 2.  GO  ( 

10 2.  fill 

11 2..Vi  I 

12 ' 2.00 

13 ; 2.55  ' 

11 '  2.50  j 

15 ' 2.50 

10 2.55  ' 


Sept. 


Oct. 


Dav. 


July.   I    Aug.      Sept.   I    Oot. 


2. 50 

2.  03 
2.  C5 

17 

1 

2.50  ' 
2. 50 

2.  CO 
2. 03 

•j.  fA 

2.48 

1* 

C'l 

2.50 

2. 73 

11) 

2. 50 

2.  <4) 

i«ii 

2.45 

2.1.5 

20 

1 

... 

2.50  , 

2. 00 

'. '•' 

2. 50 

2.  0* 

21 

2.50  ' 

2.00 

«*: 

2.  .V) 

2.0* 
2. 05 
2. 05 

•>•) 

2.  50 
2. 5!) 
2.00 

2. 0") 
2. 05 
2. 03 

i"i 

2.  05 

23 

2.(0 

2.  CO 

21 

•J.1XI 

2. 50 

2. 05 
2.  05 

25 

2. 50 
2. 50 

2.  CO 
2.00 

'l.'rt 

2.'0 

20 

•> 

.SU 

i» 

2. 55 

2.  73 
2. 70 

27 

•> 

SO 
75 

2.  50 
2.50  ' 

2. 00 
2.  00 

2.55 

2.  CO 

oy 

•> 

2. 55 

2. 75 

2. 70 

29 

•  » 

70 

2.  ,50 

2. 03 

•J.  ■" 

2.70 

2.70 

:w> 

•> 

70 

1 
2. 50 

2.03  j 

0  tf 

*■ 

2.C3 

2. 70 

31 

•> 

70 

2.50  |. 

2.55 

2. 55 

2.  llf» 

—  - 

1 

_    _   _ 

-— 

"Observer  ulwnt. 
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table  for  South  Fork  of  White  River  near  Buford,  Colo.,  from  July  26  to  December 

31,  1903. 


Gajre 
lielght. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

!     Gage 
height. 

Discharge. 

Feet. 
2.45 
2.50 

Seeond-feet. 
186 
200 

j      Feet. 

1    2.55 

2.60 

Seeond-feet. 
215 
230    1 

feet. 
2.65 
2.70 

Seeond-feet. 
245 
260 

"    Feet. 
2.75 
2.80 

Second-feet. 
27b 
290 

3tnught-line  curve  defined  by  three  points. 

txmaUd  monthly  discharge  of  South  Fork  of  White  River  near  Buford,  Colo.,  for  1903. 

[Drainage  area,  148  nquare  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

foly  26-31 

290 
260 
275 
269 

260 
200 
186 
215 

273 
215 
226 
240 

3,249 
13,220 
13,448 
14.  757 

1.85 
1.45 
1.53 
1.62 

0.34 

August 

1.67 

September 

1.71 

)ctober° 

1.87 

1                      w 

The  period  . . . 

44,674 

i 

a  October  18  to  22  estimated. 


NORTH   FORK   OF  WHITE   RIVER  NEAR  BUFORD,    COLO. 

This  station  was  established  July  28,  1903,  by  Robert  S.  Stockton. 
It  is  located  at  the  county  bridge  at  Rawson's  ranch,  below  the  mouth 
of  Marvine  Creek,  7  miles  from  Buford,  the  nearest  post-office,  and  32 
miles  from  Meeker,  Colo.  The  gage  is  a  2  by  4  inch  vertical  pine 
timber,  spiked  to  the  lower  side  of  the  first  pier  from  the  south  end 
of  the  bridge.  It  reads  from  1  to  9  feet.  It  is  read  twice  each  dav  bv 
H.  N.  Rawson.  Discharge  measurements  are  made  from  the  three- 
span  highway  bridge  to  which  the  gage  is  attached.  The  bridge  has  a 
total  span  of  85  feet.  The  initial  point  for  soundings  is  the  edge  of  the 
abutment  at  the  south  end  of  the  bridge.  The  channel  is  straight  for 
200  feet  above  and  300  feet  below  the  station,  and  the  current  is  swift. 
Both  banks  are  high  and  are  not  liable  to  overflow.  The  right  bank 
is  covered  with  trees  and  brush.  The  bed  of  the  stream  is  rocky  and 
free  from  vegetation.  There  is  but  one  channel  at  all  stages,  broken 
by  the  two  narrow  bridge  piers.  Bench  mark  No.  1  is  the  top  of  a  bolt 
°n  the  bridge  nearest  the  gage.  Its  elevation  is  1 1 .  51  feet  above  the  zero 
°f  the  gage.  Bench  mark  No.  2  is  a  spike  in  the  trunk  of  a  large  Cot- 
tonwood tree  at  the  southeast  corner  of  the  bridge.     Its  ete\sA\ow  \a 
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7.4tf  feet  above  the  zero  of  the  gage.  Ilench  mark  No.  3  is  a  spikt 
one  of  the  abutment  logs  at  the  end  of  the  upper  sill  at  the  south*! 
corner  of  the  bridge.  Its  elevation  is  7.S8  feet  above  the  zero  of  tl 
gage. 

The  observations  at  this  station  during  IB08  have  been  modi 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


IhKhitrgr 


of  North  Fork  of  White  Hirer  near  Buford.  Colo.,  m  JMI. 


Augusts 


Gajte  !i.  it  i, :     Iila 


R.  8.  attwfchfl 

O.  McDermith 

< t.  M.  McDe  miithand  Stockton 


2.10  I 
2.00  I 
1.95 


Mean  daily  aoge  hri'jht,  infect,  of  North  Fork  of  While  Hirer  near  Buford,  Colo.,  for 


Jul*.   Aug.  Sept.    Oct.    Nov. 


July.    Aug.  Sept. 


Rating  table  for  North  Fork  of  White  River  near  Buford,  Colo.,  from  July  £9  to  Derek* 
SI,  1903. 


„». 

Discharge. 

height. 

Discharge. 

heSSt. 

Discharge. 

height. 

DiKhutfc 

Feet. 
1.86 
1.90 

Second-feel, 
166 
206 

1.95 

2.00 

Second-feet. 
242 
280 

Feet.        Second-feet. 
2.05               317 
2. 10               355 

Feet. 
2.15 
2.20 

Seeond-M 

m 

430 

e  defined  by  three  points. 


tJ 
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imaUd  monthly  discharge  of  North  Fork  of  White  River  near  Buford,  Colo.,  for  190S. 

[Drainage  area,  181  square  miles. J 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

y  29-31 

355 
280 
392 
340 

280 
205 
205 
205 

330 
263 
263 
252 

1,964 
16, 171 
15,650 
15,495 

• 

1.82 
1.45 
1.45 
1.39 

0.20 

gust 

1.67 

ptember 

1.62 

;tober 

1.60 

The  period 

49,280 

MARVINE  CREEK  NEAR  BUFORD,  COLO. 

This  station  is  located  at  a  point  where  the  stream  is  crossed  by  a 
large  aspen  log.  The  nearest  post-office  is  Buford,  Colo.,  about  10 
miles  distant.  Meeker,  Colo.,  is  about  35  miles  distant.  The  eleva- 
tion of  this  point,  as  determined  by  an  aneroid  barometer,  is  7,550  feet 
above  sea  level.  The  gage  is  a  vertical  2  by  4  inch  pine  timber  5  feet 
long,  fastened  to  the  lower  side  of  je  foot  log,  which  is  used  as  a 
bridge.  Discharge  measurements  are  made  from  the  log  which  spans 
the  stream  at  the  gage.  The  channel  is  30  feet  wide  at  this  point. 
The  initial  point  for  soundings  is  at  the  gage  rod.  The  channel  is 
straight  for  100  feet  above  and  below  the  station,  and  the  current  is 
swift.  The  right  bank  is  sloping  and  will  overflow  for  10  or  15  feet 
at  high  water.  The  left  bank  is  steep  and  will  not  overflow.  Both 
banks  are  covered  with  thick  brush.  The  bed  of  the  stream  at  the 
station  is  covered  with  bowlders  and  is  free  from  vegetation.  The 
channel  is  divided  into  two  parts  by  a  large  sunken  log,  which  supports 
the  middle  of  the  foot  bridge.  Bench  mark  No.  1  is  the  top  of  a  rock 
22  feet^west  of  the  gage  rod.  Its  elevation  is  4.62  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  2  is  the  top  of  a  triangular-shaped  rock 
between  twospruce  trees  on  the  west  bank.  Its  elevation  is  6.01  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  3  is  the  top  of  a  large 
rock  30  feet  northwest  of  the  gage.  Its  elevation  is  4.61  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


Discharge  measurement*  of  Marviae  Creek  near  Buford, 

(Job.,  in  190S. 

Date. 

H)'drofrni.ptaer. 

hed£Et. 

._. 

2.06 
1.04 
1.91 

Smmt-faL 

0.  McDermith  and  Stockton... 

Mom  daily  gage 

A*M7/li,  jfl/Mt,  0/  JforriiM  ftw*  ««li 

■Bti/orrf,  Qrfo 

,  (or  1903. 

■*.                 July. 

Al.,t.     >,',.t 

.,,,. 

my. 

jjnir. 

tat.   BfpfciOft. 

j 

J.  OS 

i« 

2.00 

ISO 

■.!.!» 

9.00 
2.00 
100 

4» 

*0* 

a.oo 

100 

loo 

100 

l'.SO 
Lift 
1.00 
1,40 
1.W 
l.tt 
L* 
L*t 
LIB 
LW 
LW 
-J.  U 
too 

l.M 

l.SS 

S 

i.« 

1 .  BO 
1  H 
l.BS 
1.00 
1.90 

t.go 
I.M 
1.90- 

1.90 

IT 

IB 

I 

19 

100 
9,00 
l.M 

1  M 

;  no 
.".<■ 

Ltt 

'..¥• 

Lie 

i  *> 

l.M 

l.M 

» 

6 

91 

g 

93 

8. 

94 

„ 

94 

i.    . 

Jj 

■n 

...    .- 

9.10 

a.  10 

IS 

99 

.,- 

SI 

- 

Hating  table  for  iforvin*  Creek  n 


r  Buford,  Colo.,  from  July  J8 
i«n*W.       h2ffit    I   Mi-ehiiuie. 


>  December  SI,  190S- 


wight. 


*"rrt.        Seeoxd-fcrt.  ij 


Stamdftrt. 


2.05 

a.  io   ' 


Straight-lino  cm 
Estimated  m 


e  ilefiiHsl  by  three  pointa. 


September 

October  1-13.. 


Bocond-fect 

[>cr  so  linn- 

Depth  1" 

im-h.f. 



- 

■ 

i,  ia:> 

2.08 

o.« 

7,  501 

2.44 

2.81 

6,  SOT 

2.12 

iSJ 

2  707 

2.10 

1.0 

7,  HOT 

■ 

- - 
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ISCELLANEOU8     MEASUREMENTS     IN     THE     GREEN      RIVER      DRAINAGE 

BASIN,  COLORADO. 

The  following  miscellaneous  measurements  were  made  by  Ora 
cDermith,  L.  C.  Hill,  H.  C.  Berry,  and  R.  S.  Stockton  in  the  Green 
iver  basin  in  1903: 

Miscellaneous  measurements  in  Die  Green  River  basin  in  VMS. 


Date. 


|»t  10 

9 

11 

9 

ne24 

)t,  10 

ly  27 

?t.    2 

3 

13 

9 

11 


Stream. 


Locality. 


Elk  River Trull,  Colo , 

Elkhead  Creek j  Craig,  Colo 

Fish  Creek Steamboat  Springs,  Colo . 

Fortification  Creek Craig,  Colo 

Roaring  Fork  of  Yam  pa 
River. 


Lower  Stillwater,  Colo 


Trout  Creek i  Pool,  Colo 

Ute  Creek Near  Buforci,  Colo 

White  River Wilburs  Bridge,  Colo. . . 

do White  River  Citv,  Colo. 


Williams  Fork  River 
Yampa  River 


Hamilton,  Colo 
Craig,  Colo 


.do Steamboat  Springs,  Colo 


Discharge, 


Second-fret. 
166 
2.6 

7 

.  t 
181 

13 
22 
347 
364 
100 
348 
129 


UINTA   RIVER   AT   OURAY    SCHOOL,    UTAH. 

This  station  was  established  November  8,  1899,  by  C.  C.  Babb, 
listed  by  C.  T.  Prall.  It  is  located  at  the  highway  bridge  5  miles 
low  the  station  at  Fort  Duchesne.  The  gage  is  a  vertical  1£  by  5 
h  board,  9  feet  long,  nailed  to  the  east  side  of  the  north  crib  of  the 
idge.  It  is  read  twice  each  day  by  O.  M.  Waddell,  the  superintend- 
t  of  the  Indian  school.  Discharge  measurements  are  made  at  high 
ges  from  the  bridge  and  at  ordinary  stages  by  wading  about  300  feet 
low.  The  initial  point  for  soundings  for  the  section  at  the  bridge  is 
'zero  mark  on  the  bridge  railing.  The  initial  point  for  the  wading 
'tion  is  the  first  tag  from  the  post  on  the  right  bank  to  which  the  wire 
fastened.  The  channel  is  curved  above  the  bridge  and  is  straight 
r6(H)  feet  below.  The  right  bank  is  high,  is  composed  of  gravel,  and 
not  subject  to  overflow.  The  left  bank  is  low  and  will  overflow  at 
?h  stages.  The  bed  of  the  stream  is  rocky  and  is  filled  in  with  sedi- 
'nt  during  a  part  of  the  year.  The  central  pier  of  the  bridge  divides 
abridge  section  into  two  parts.  Bench  mark  No.  1  is  the  center  one 
the  line  of  nails  driven  in  a  cotton  wood  tree  at  the  northwest  corner 
the  bridge.     Its  elevation  is  7.48  feet  above  the  zero  of  the  gage. 
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Bench  mark  No.  S3  is  u  nail  in  the  flagstaff  in  the  school  grounds, 
elevation  is  22.64  feet  above  the  zero  of  the  gage  and  4,760  feet  i 
sea  level. 

The  observations  at  this  station  during  1903  have  been  made  i 
the  direction  of  H.  S.  Reed,  district  bydrographer. 

Ditch-urge  mr-wuremenl*  of  Uinln  River  nl  Punyftfaol,  I'ttih,  in  1903. 
hi-iSln. 


March  2H . . 
April*.... 
April  17... 
April  23... 

May  1 

May  7 

May  14.... 
May  21... . 
May  »_.„. 


June  1)1.... 

June  20 

_July3 

Jnly9 

July  16.... 
July  23.... 
July  30.... 
August  a... 
August  H.. 


3.00 
2.18 
1.70 
1.57 


August  27 

Hepteml>er  3  . . 
September  1 1  . 
September  1«  . 
September  20  . 

Octoter  2 

October? 

October  20.... 
October  29 ... . 
November  13.. 
November  20.. 
November  27 .. 
December  4  ... 
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Mean  daily  gage  height,  in  feet,  of  Unta  River  at  Ouray  School,  llah.for  1903. 
D»r.  Mar.    Apr.  May.  June.  July. 


-M     LOT    2.W 


Haling  table  for  Uinta  River  at  Ouray  School,  I'tah,  for  190.1. 


S&. 

Discharge. 

heigEt. 

Dlacharyp. 

l»'$M. 

"-"•"•■ 

Que 

height. 

Dftcbarge. 

Fat. 

Sramd/eet. 

A* 

*™./-/«t 

tin. 

Smmd-fat. 

Fed 

toctmd-flet. 

0.2 

68 

1.2 

248 

2.2 

Ii20 

3.2 

1,450 

1      .3 

72 

1.3 

273    1 

2.3 

680 

3.3 

1,570 

,4 

88 

1.4 

300 

2.4 

740 

3.4 

1,700 

1      -5 

105 

1.5 

328 

2.5 

810 

3.5 

1,840 

1      .6 

123 

1.6 

358 

2.6 

885 

3.6 

1,980 

.7 

141 

1.7 

390 

2.7 

965 

3.7 

2,120 

.8 

160 

1.8 

425 

2.8 

1,055 

3.8 

2,260 

1      .9 

180 

1.9 

467 

2.9 

1,145 

3.0 

2,400 

.    1-0 

202 

2.0 

515 

3.0 

1,240 

4.0 

2, 540 

1.1 

224 

2.1 

5fi5 

3.1 

1,340 

" 

2,820 

Table  well  defined. 
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[so.100- 


Estimated  monthly  discharge  of  Uinta  River  at  Ouray  School,  Utah,  for  1903. 

[Drainage  area,  967  square  miles.] 


Month. 


April 

May 

Jane 

July* 

August 

September 

October. 

November 

December  1-12  b 


Discharge  in  second-feet. 


Maximum. 


248 
1,395 
2,750 
710 
132 
202 
328 
180 


Minimum. 


80 

88 

490 

150 

58 

58 

114 

80 


Mean. 


115 
447 
1,498 
313 
78 
114 
144 
124 
117 


Total  in 
acre-feet. 


6,843 

27,485 

89,137 

19,246 

4,796 

6,783 

8,854 

7,379 

2,785 


Run-off. 


Second-feet   ^  ^ 


0.12 
.46 

1.55 
.32 
.08 
.12 
.15 
.13 
.12 


0.13 
.53' 

1.73 
.37 
.09 
.13 
.17 
.15 
.05 


a  July  27  and  28  interpolated. 


b  December  6  interpolated. 


DUCHESNE  RIVER  NEAR  MYTON,  UTAH. 

This  station  was  established  October  26,  1899,  by  C.  C.  Babb, 
assisted  by  C.  T.  Prall.  It  is  located  at  the  highway  bridge,  on  the 
road  from  Fort  Duchesne  to  Price,  Utah,  14  miles  from  Fort  Duchesne. 
It  is  3  miles  below  the  mouth  of  Lake  Creek.  The  gage  is  a  vertical 
2  by  5  inch  timber,  12  feet  long,  nailed  to  the  south  side  of  the  west 
abutment.  It  is  read  twice  each  day  by  H.  Calvert,  the  storekeeper 
at  My  ton,  Utah.  Discharge  measurements  are  made  at  all  stages  from 
the  two-span  highway  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  extreme  east  end  of  the  bridge 
stringer.  The  channel  is  straight  for  100  feet  above  and  for  500  feet 
below  the  bridge.  The  current  is  sluggish  at  ordinary  stages.  The 
right  bank  is  high,  without  trees,  and  will  not  overflow.  The  left  bank 
is  lower  than  the  right,  is  covered  with  underbrush  and  trees,  and  will 
overflow  at  extreme  flood  stages.  The  bed  of  the  stream  is  sandy  and 
somewhat  shifting.  The  channel  is  divided  into  two  parts  by  the 
center  pier  of  the  bridge.  The  bench  mark  is  a  nail  in  the  northwest 
corner  of  the  store.  Its  elevation  is  15.72  feet  above  the  zero  of  tbt1 
gage. 

The  observations  at  this  station  during  1903  have  been  made  undei 
the  direction  of  H.  S.  Reed,  district  hydrographer. 
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Tiacharge  measurements  of  Duchesne  River  near  Myton,  Utah,  in  1903. 


Date. 


r5. 
r20 


Hydrographer. 


1 

1 

3 

•28 

H.  8.  Reed 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


Gage  height 

Discharge. 

Feet. 

Second-feet. 

5.37 

328 

5.36 

351 

5.64 

530 

6.03 

906 

6.43 

1,164 

7.30 

2,030 

6.75 

1,368 

6.48 

1,183 

8.35 

4,138 

8.40 

4,202 

7.98 

3,431 

7.00 

1,911 

6.52 

1,440 

6.08 

943 

6.20 

1,029 

5.95 

833 

5.60 

563 

5.38 

400 

5.30 

343 

5.18 

288 

5.18 

291 

5.10 

284 

5.19 

283 

5.52 

520 

5.30 

398 

5.25 

348 

5.25 

348 

5.21 

304 

5.38 

412 

:  daily  gage  height,  in  feel,  of  Duchesne  River  near  Myton,  Utah,  for  1903. 


Day. 

Apr. 

5.40 
ft.  36 
5.30 

5. 35 

5. 36 
5.40  1 

May. 

5.86 
6.04 
6.14 
6.11 
6. 15 
6. 23 
6.30 
6.40 
6.40 
6.48 


June. 

July. 

Aug. 

7.15 

6.62 

5.56 

7.48 

6.50 

5.52 

6.42 

5.50 

6.36 

5.48 

8.38 

6.31 

5. 45 

H.34 

6. 25 

5.41 

8.36 

6.23 

5.33 

8.51 

6.21 

5.30 

8.70 

6.16 

5.29 

8.  GO 

6.09 

5.28 

5.12 
5.10 
5.10 
5.10 
5.10 
5.51 
5.45 
5.31 
5.28 
5.25 


5.61 
5.67 
5.55 
5.41 
6.37 
5.35 
5.31 
5.31 
6.35  v 
&.4&\ 


5.20 
5.20 
5.20 
5.23 
6.19 
5.18 
5.19 
5.20 


Dec. 


5.47 
5.46 
5.39 
5.31 
5.27 


5.20  y 


I 
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Jlran  </<idy  aw)r  AWjrM,  ."*/«*,  «/  JWAnmr  Itirfr  ntar  Jfyfon,  Q««A,  /or  iSftt— Ctabwdi 


t,« 

T.1T 

s. 

9,85 

i 

«.» 

«.TS 

4.41 

i 

t» 

«.» 

7 

«.!» 

«.u 

1 

(1  60 

0. 

S.U6  ,       5.K& 


W'tiiMjj  IriM*  /ur  ftirfcrtn^  Biter  nr.tr  .Vyfon,  (Wi,  from  April  to  1  to  June  I,  IML 


h*3& 

I'K'hurgr. 

Uttbt 

!■■-■  harge 

«. 

Diaehnrge. 

■mmm 

Ultfharp' 

rtrt. 

Sramil-feel. 

ffert. 

SsHnuf/rfl. 

R*t 

frtimd-frrt. 

A* 

ftaiaajjM 

5.3 

320 

5.7 

560 

0.2 

940 

7.0 

1,760 

5.4 

3M0 

5.8 

630 

0.4 

1.120 

7.2 

2,000 

5.5 

440 

5.9 

700 

0.6 

1,320 

7.4 

2,340 

5.0 

500 

6.0 

780 

6.8 

1,520 

Rating  table  for  Duehttne  Rivet 

near  Myto 

,  n«k,f 

Gage 
height. 

em  June  S  to  December  31,  I30S- 

■3R    ■""*«««■ 

Gate 
height. 

Discharge. 

Iilachatge. 

Gage 
height. 

Diachugt.  j 

J%*f. 

Second-feet- 

Ret. 

Second-feet. 

ftft. 

Second-fid. 

feet. 

Scamd-fat- 

5.1 

■      275 

5.7 

640 

6.0 

1,460 

7.8 

3,155   1 

5.2 

319 

5.6 

710 

6.8 

1,705 

8.0 

3,490  ' 

5.3 

371 

5.8 

790 

7.0 

1,970 

8.2 

3,850    : 

5.4 

431 

6.0 

870 

7.2 

2,250 

8.4 

4,210    ' 

5.5 

500 

6.2 

1,040 

7.4 

2,530 

8.6 

4,570 

5.6 

570 

6.4 

1,240 

7.6 

2,835 

■ 

i 

rr.J 


COLORADO  BIYER  DRAINAGE   BASIN. 


109 


EtxmaUd  monthly  discharge  of  Duchesne  River  near  Myton,  Utah,  for  1908. 

[Drainage  area,  2,746  square  miles.] 


Discharge  in  second-feet 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
Inches. 

15-30 

456 
1,332 
3,248 
912 
375 
329 
383 
353 
415 

23,516 
81,902 
180,385 
56,077 
23,058 
19, 577 
23,550 
21*,005 
4,116 

0.17 
.49 

1.18 
.33 
.14 
.12 
.14 
.13 
.15 

0.16 

2,300 

665 

.56 

M28davs)a 

1.23 

1,460 
535 
500 
605 
431 

570 
296 
275 
319 
296 

.38 

Qgt 

.16 

ember...  i 

.13 

iber 

.16 

ember 

.15 

ember  1-6 ....... 

.03 

a  Jane  3  and  < 

1  missing. 

LAKE  CREEK   NEAR  MTTON,  UTAH. 

lis  station  was  established  July  3,  1900,  by  C.  T.  Prall.  It  is 
ited  at  the  wagon  bridge  one- half  mile  above  the  mouth  of  the 
sk.  It  is  3  miles  from  the  gaging  station  on  Duchesne  River  at 
ce  Road  bridge  near  Myton  and  is  17  miles  southwest  of  Fort 
:hesne.  The  gage  is  a  1  by  4  inch  vertical  board,  9  feet  long, 
ed  to  the  down-stream  side  of  the  west  abutment.  During  1903 
discharge  measurements  were  made  from  the  bridge.  There  is  a 
ion  400  feet  below  the  bridge  at  which  measurements  may  be  made 
rading.  The  initial  point  for  soundings  is  a  point  marked  on  the 
Ige  floor  at  the  edge  of  the  east  abutment  on  the  right  bank.  The 
inel  is  straight  for  75  feet  above  and  for  200  feet  below  the  station, 
current  is  never  swift  except  during  flood  stages.  Both  banks 
high  and  are  not  subject  to  overflow.  The  bed  of  the  stream  is 
posed  of  cobblestones  and  there  is  but  one  channel  at  all  stages, 
ch  mark  No.  1  is  a  nail  in  the  bridge  abutment  opposite  the  4.5-foot 
k  on  the  gage  rod.  Bench  mark  No.  2  is  a  nail  in  the  bridge 
ight  directly  over  the  gage  rod.  Its  elevation  is  10.59  feet  above 
zero  of  the  gage. 

he  observations  at  this  station  during  1903  have  been  made  under 
direction  of  H.  S.  Reed,  district  hydrographer. 


STREAM   MEASUREMENTS   IN    1903,   PART   IT. 
Ilhrlmri).-  WWII  III  |  ml  I  III  of  Lake  Owl  near  il'jtitu,  fllltj  in  /WW. 

htiirlit. 


Aprils 

April  0 

April  18 

April  24 

May  2 

Maya 

May  18 

May  22 

May  29 

JuneS 

June  13 

June  20 

June  27 

July2 

July  10 

July  17 r. 

July  24 

July  31 

August  7 

August  15 

August  22 

August  28 

September  5  . . 
September  21  t 

Octobers 

October  21.... 

Do 

October  30 

November28.. 


2.11 
2.42 
3.60 
2.72 
2.66 
4.70 
5.00 
4.55 
3.50 
3.05 
2.70 
2.75 
2.60 
2.35 
2.15 
2.12 
2.05 
2.05 
2.00 
2.03 
2.15 
2.  OS 
2.08 
2.  OS 
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Mean  dady  gage  height. 

in  feet, 

of  Ixike  Creek 

near  Myton,  Utah,  for  1903. 

Day. 

Apr. 

May. 

June,  i  July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.11 

1      3.05 

1.93 

i 

\ 

i 

4.70 

i 

2.00 

t 

i 

2.15 

2.42 

1.98 

1 

2.15 



2.70 

. 

i 

5.00 

2.12 

3.60 

2.75 

, 

» 

1.90 

■ 

9 

1 

D 

4.55 

1 

2.03 

2.06 

a 

2.72 

2.05 

E3 

H 

2.03 

2.60 

i 

25 

f 

26 

n 

3.50 

1 

» 

2.05 

| 

2.18 

a 

2.55 

l 

10 

t 

i 

2.05  ' 

a 

i 

1 

2.35 



i 

1" " 

Estimated  monthly  discharge  of  Ixike  Creek  a  near  Myton,  Utah,  for  J  90S. 

[Drainage  area,  475  square  miles.] 


Month. 


April 

May 

Jane 

Julv 

* 

August  

^ptember. 
(Hober  ... 
November . 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

139 

82 

108 

6,  426 

0.23 

0.26 

966 

139 

459 

28,  223 

.97 

1.12 

1,780 

687 

1,341 

79,  795 

2.82 

3.15 

687 

241 

411 

25, 271 

.87 

1.00 

205 

124 

157 

9,654 

.33 

.38 

130 

110 

123 

7,319 

.26 

.29 

149 

122 

135 

8,  301 

.28 

.32 

152 

137 

139 

8,271 

.29 

.32 

"Gage  heights  were  taken  at  this  station  only  when  discharge  measurements  were  taken,  and  daily 
'Ifeeharges  were  obtained  from  the  discharge  measurements  by  interpolation;  therefore  \Vve  *k.\ve>N^ 
data  are  approximate  to  that  extent. 
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STRAWBERRY    RIVER   IN    STRAWBERRY    VALLEY,    UTAH. 

This  station  was  established  May  12,  1903,  by  C.  Tanner.  Theati- 
tion  is  located  just  below  the  junction  of  Big  and  Little  Strawberry 
rivers.  The  observer  is  paid  by  residents  of  Utah  County,  wlw 
wish  to  determine  the  discharge  of  the  river  in  view  of  its  proposed 
diversion  into  the  Spanish  Fork.  The  gage  is  a  vertical  hard-pine 
stick  driven  into  the  bed  of  the  river  100  feet  below  the  junction  of 
Big  and  Little  Strawberry  rivers  and  300  feet  above  the  gaging  section. 
Discharge  measurements  are  made  hy  wading.  The  gage  is  read  once 
each  day  by  Frank  Thomas.  The  initial  point  for  soundings  is  a  wil- 
low stick,  driven  into  the  north  hank,  to  which  the  tagged  line  is  fat- 
tened when  measurements  are  made.  The  channel  is  straight  for  100 
feet  above  and  40  feet  below  the  station.  The  current  is  swift.  The 
right  bank  is  high  and  rocky  and  is  covered  with  a  growth  of  pine 
and  aspen.  The  left  hank  is  low  and  is  covered  with  a  dense  growth 
of  willows.  At  the  gaging  section  the  south  side  of  the  channel  is 
rough  and  covered  with  large  angular  liowlders.  The  north  side  of 
the  channel  is  smooth.  The  bed  is  permanent  and  free  from  vegeta- 
tion. No  bench  marks  have  been  established,  but  a  second  gage  nil 
has  been  established  at  the  measuring  section.  The  relation  between 
the  two  gages  has  been  determined  by  simultaneous  readings. 

The  observations  at  this  station  during  1908  have  been  made  under 
the  direction  of  G.  L.  Swendsen.  district  hydrographer. 

DtArliarift.  measurement*  ••/  SlrttiilHTni  Hir-'r  M  SbltubtlVf   Yailfy,   Rah,  in  J90&. 


Mi 

Hyilrogrnpher. 

Que 

heigh  I. 

Iifieliiugi- 

fin. 
2.10 
1.48 
.99 
.78 

,v.,.,n.?-/"f 

231 

1S3 

31 

% 
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mm  daily  g<u/e  height,  in  feet,  of  Strawberry  River  in  Strawberry  Valley,  Oak,  for  1903. 


DaT. 

JUT. 

,™. 

Jul;. 

.VI.LL,-. 

■W. 

Hay. 

June 

Jolj. 

Aug, 

1M 

483 

222 

110 
100 

i.n 

.•..i 

2.0* 

vt 

10J 

:  -.-. 

Ltfl 
2.00 
1.97 

L67 
L33 

0*7 
.» 
M 
.00 

,. 

2-« 
:  ■- 
*M 
Z«t 
1  * 
140 

tie 

.'•■- 

241 

J.O 
1.78 
1.71 
LOS 
1.S0 

1 
1 
1 

« 
.00 

« 

07 
OB 
« 
00 
SO 

tt> 
oo 

40 

07 

U 

77 

M 

- 
>• 

71 

19 

-77 

.77 

21 

» 

j        |     w 

BO 

ra 

1.15 

LOT 
1.06 
J.  OS 
1.02 

14* 
1.00 
.00 
.H 
.40 
.00 

.as 

80 

» 

80 

2* 

n 

2.10 

its 

_ 

11 

Rating  table  for  Strawberry  River  t 

Arnvtorry  IWfcy.  ttaA,  /or  f905. 

^Jk     I    DlKnarg*. 

hdjht. 

Discharge. 

Uagp 
heigh  i 

Uncharge 

Uue 

height. 

Discharge. 

/W.     |  ammd-jett. 

JM 

Seetmd-ftet. 

fret. 

Stroad-fid. 

>l*rt. 

Seetnitt-fert. 

0.7               15 

1.2 

w 

1.7 

166 

2.2 

245 

.8    '           30 

1.3 

105 

1.8 

1B1 

2.3 

261 

.9     1            45 

1.4 

120 

1.9 

197 

2.4 

277 

1.0    '           60 

1.5 

135 

2.0 

213 

2.5 

293 

1.1    1           75 

1.6 

150 

2.1 

229 

2.6 

309 

'MimnUd  monthly  dixeharge  of  Strawberry  Hirer  in  fitmv:berry  Valley,    I'lah,  for  1903. 
Discharge  In  second -feet. 


Mailmiim.     Mi 


Hay  12-31  "-  . 

June* 

July  e 

August  1-25.. 


:i,07-i 


UINTA    RIVER   AT    FORT    DUCHESNK,  UTAH. 

This  station  was  established  September  14,  189H,  by  C.  C.  Babb, 

listed  by  C.  T.  Prall.     It  is  located  at  the  highway  bridge  at  tbe 

military  post.     The  gage  is  a  vertical  rod  nailed  to  the  south  end  of 

the  east  crib   of  the   bridge.     It   is   read   twice  each  day  by  A.  J, 

IBB  100-04 8 
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McDonald,  quartermaster-sergeant  at  the  post.  Discharge  measure* 
merits  are  made  at  high  water  from  the  bridge,  and  at  ordinary  stage* 
by  wilding  at  a  point  200  feet  below.  The  initial  point  for  soundiii; 
is  a  zero  marked  on  the  west  end  of  the  bridge  stringer  on  the  down- 
stream  side.  A  tagged  wire  is  stretched  just  below  the  bridge.  Ti 
channel  is  curved  both  uliovo  and  below  the  station  and  makes  n  hi 
circle  at  the  gaging  section.  The  current  is  sluggish  near  the  It 
bank,  hut  h  swift  near  the  right  bank.  Both  banks  are  low  and 
ject  to  overflow.  The  right  bank  is  covered  with  a  heavy  undergrowth. 
The  bed  of  the  stream  is  rocky,  though  at  times  the  section  is  tilled  in 
with  sediment  brought  down  by  Deep  Creek  during  floods.  Tb* 
bench  mark  is  a  nail  in  the  southeast  crib  in  the  first  header  above  the 
bottom.     Its  elevation  is  2.93  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  H,  S,  Reed,  district  hydrographer. 

DUchurtjt  mmmtrrmrnU  of  EMM  Riirr  at  Fori  Ihichtmr,  Utah,  in  1003. 

HydrogmplU'r.  fife  height.1  Dbelnrp. 


January  2 

.  January  12 

Aprils 

Aprils 

April  18 

April  22 

April  29 

Mny6 

May  13 

May  17 

May  20 

May  27 

June! do 4. HO  '  2,478 

JunoS" do 4.40  \         3,019 

June  18 do 4.  Ill  ]  1,45a 

June  23 

July  1 

JulyS...   

July  15 , 

July  22 

July  28 


August  14 

August  20 

August  28 

Septembers.. 
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jr  tiirivnirtiarriUof  Unita  Hirer  at  fbrt  Dudtane,  Utah,  i«  1903 — Continued. 


bate. 

Hfdrugnpber. 

Gage  height 

"-^ 

H.  P.  tt. 
Jo 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

2.65 

2.75 
2.60 
2.93 

2.80 
2.73 
2.69 
2.69 
2.69 
2.66 
2.75 
2.69 
2.75 
2.65 

•ktxmd-ftrt. 

tally  <ifi<jr  ttO'jlit,  inftet,  of  Vintii  Hirer  at  fiirt  Ihtrhane,   flail,  for  190.1. 

<|»      M»    June   Jul>  |  Ail*.  Sept.    OM.    Nor.   bvc. 


J.5B  1.71  i:i  2-tt  . 
j  .-«  i^'-;n  -iJO 
J.V.    S«3    114'  •LVt: 


lvi  tm  iw  sn>  im 

;.«  j  »  -j  fi  i»  S.J0 

i'»i  is!  *.«  ie»  am 

■  -_•  «;  ts&  ;ra  i.w  •s'o  - 
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[» 


Rating  table  for  Uinta  River  at  Fort  Duchesne,  Utah,  for  1903. 


Gage 
leighx. 


helg 


Feri. 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 


Discharge. 

Gage 
height. 

Second-fed. 

Feet. 

43 

2.9 

53 

3.0 

70 

3.1 

94 

3.2 

123 

3.3 

159 

3.4 

Discharge. 


Seeomd-J&L 
205 
259 
320 
385 
453 
524 


Gage 
height 


F&L 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 


Discharge. 


Second-ftxL  i 
600 
685 
790 
915 

1,060 

1,230 


Gage 
height 


FteL 
4.1 
4.2 
4.3 
4.4 


Dfachain 


Seamd-fa 
1,450 
1,800 
2,400 
3,060 


Table  well  defined. 

Estimated  monthly  discharge  of  Uinta  River  at  Fort  Duchesne,  Utah,  for  1903. 

[Drainage  area,  672  square  miles.] 


Month. 


March  29-31 

April 

Mav 


June 

July 

August 

Scpt(j!iil>er 

( ><tobt*r 

November 

l)e<eiiil>er  1-12. 


Discharge  in  second-feet. 


Maximum. 


259 
1,330 
2,  730 

524 

159 
259  ; 
205 

205  ! 


94 
108 

561 
159 

70 

70 

123 

108 


Total  in 
acre-feet. 


186 
125 
461 
1,440 
343  ! 
102  ! 
121  J 
149  ; 
133  I 
73  j 


1,107 

7,438 

28,346 

85,686 
21,090 
6, 272  | 

7,  200  ! 
9, 162  ; 
7,914  ' 
1,738 


Run -off. 


Second-feet  I  j*^ 


0.28  , 
.19 
.69 

2.14 
.51 
.15 
.18 
.  22 
.20 
.11 


UINTA    KIVEK    NEAR    WHITEROCKS,  UTAH. 

This  station  was  established  September  10,  1899,  by  C.  C.  Bi 
assisted  by  C.  T.  Prall.  It  is  located  at  the  point  where  the  r 
emerges  from  its  canyon,  about  1<>  miles  northwest  of  the  In< 
agency  llt  Whiterocks,  Utah.  The  station  is  on  the  road  to 
Government  sawmill,  and  is  three  fourths  of  a  mile  above  the  bri< 
It  is  Goo  feet  below  the  mouth  of  Pole  Creek.  The  gage  is  an  incli 
2  by  4  inch  timber,  12  feet  long,  bolted  to  two  trees  on  the  left  bt 
Discharge  measurements  are  made  at  flood  stages  bv  means  of  a  cj 
and  car.  At  ordinary  stages  they  are  made  by  wading.  The  in 
point  for  soundings  is  the  first  tag  on  the  barbed  wire  from  the 
cable  support.  The  channel  is  straight  for  (>00  feet  above  and  be 
the  station.  The  current  is  swift,  and  at  high  stages  difficulty  is  e: 
rienccd  in  keeping  the  meter  in  position  on  account  of  the  high  ve 
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rough  bed.  The  right  bank  is  high  and  rocky,  with  a  few 
It  probably  will  not  overflow.  The  left  bank  is  lower  than 
t,  is  covered  in  places  with  a  growth  of  willows,  and  will  over- 
flood  stages.  The  bed  of  the  stream  is  rough  and  rocky  and 
ed  with  large  bowlders.  There  are  two  channels  at  all  stages, 
ch  mark  is  a  nail  on  an  aspen  tree  125  feet  north  of  the  gage, 
ition  is  8.93  feet  above  the  zero  of  the  gage, 
bservations  at  this  station  during  1903  have  been  made  under 
ction  of  H.  S.  Reed,  district  hydrographer. 

hscharae  measurements  of  Uinta  River  near  WkUerocks,  Utah,  in  1903. 


Date. 

Hydrographer. 

Gage 
height 

Discharge. 

>  .................. 

H.  8.  Reed 

Feet. 
1.03 

(*) 
(*) 
(*) 
(*) 

(*) 
.75 

.95 

.80 

.85 

.85 

1.05 

1.08 

Sccond-fecL 
«103 

!1 

do 

71 

7 

do 

82 

2 

do 

104 

10 

do 

81 

do 

113 

do 

111 

do 

165 

- 

do 

134 

do 

125 

do 

140 

- 

do 

186 

do 

194 

do 

1.78  j             518 

do 

1.35                301 

do 

2.  70            1, 255 

do 

2.45             1-0K7 

• 

do 

2.20 
2.00 
1.55 
1.47 
1.15 
1.10 
1.07 
1.20 
1.13 
1.07 
1.05 
1.00 
.95 

7         -'  " 

859 

do 

733 

.....do  

433 

do 

349 

do 

204 

do 

232 

do 

178 

r8 

do 

240 

rl5 

do 

220 

r29 

do 

182 

4 

do 

189 

6 

do 

162 

•1 

do 

144 

on  account  of  icv.                                  b 

a  Gage  height  inaccurate 

No  record;  U 

». 
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Afma  daily  gage  height,  in  feel,  of  Vinta  Rivrr  ntnr  Whitrrocbi.  Viak,  far  m 

°~- 

Jan     t,-i. 

M.r 

AT- 

itn 

w 

FnU 

AI1K     Prr-l 

IW 

t«  a 

;  » 

1  w 

1  ro 

OM. 

1.64 

.» 

.■.*. 

I    IS 

a; 

Ltt 

la 

0.75 

I  JO 

£:;::::::: 

I.TO 

1. 10 

** 

i  n 

I ... 

a 

;  ■ 

1.M 

i  N 

1  (C 

1   OI 

ffWllll  'III! Illl  llty  -»-'--'■-■--■-  *■'  [.'into  Ititvr  near  Whiterockt,  Itoh,  for  1903.* 
Iliraiimgo  area,  2\H  square  milen] 

Discharge  In  second-leet. 

Total  In 

Hun-ofl. 

Monlh. 

t__ 

— 

MIMl. 

1* 

SB  l2- 

86 
95 
122 

5,288 
5,  27fi 
7,501 

104  |              81 

1B5  !              117 

.44 
.56 

.68 
1.97 
4.10 
1.75 

1.06 
.96 
.81 
.70 
.67 

778 
1,255 
583 
276 
240 
189 
153 
145 

190 
583 
277 
178 
182 
153 
153 
144 

430  !      26,440 
894  j      53, 107 
382  '      23,488 
232         14,266 
209  '       12,436 
176         10,822 
153           9, 104 
145           8,916 

August 

September 

The  year 

,266 

71 

256       185,540 

1.17       1 

(■Gage  heights  were  taken  at  this  station  only  whe 
daily  dischargee  were  obtained  from  Ihc  discharge  n 
above  data  is  approximate  to  that  extent. 


s  by  Interpolation;  thereto 
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WHITEROCKS  RIVER  NEAR  WHITEROCK8,  UTAH. 

station  was  established  September  15,  1899,  by  C.  C.  Babb, 
I  by  C.  T.  Prall.  It  is  located  at  the  mouth  of  the  canyon  at 
t  of  the  '"dug  way"  leading  to  the  river  bottom  from  the  plateau 
It  is  10  miles  above  the  Indian  agency  at  Whiterocks,  which 
learest  settlement.  The  gage  is  an  inclined  2  by  4  inch  timber, 
long,  bolted  to  the  triple  trunk  of  a  tree  on  the  left  bank,  200 
low  the  gaging  section.  Discharge  measurements  are  made  at 
ages  by  means  of  a  cable  and  car  located  200  feet  above  the 
od.  At  ordinary  stages  measurements  are  made  by  wading, 
tial  point  for  soundings  is  the  tree  to  which  the  cable  is  fastened 
right  bank.  The  channel  is  straight  for  150  feet  above  and  for 
t  below  the  cable.  The  current  is  swift.  Both  banks  are  of 
n  height  and  are  covered  with  a  thick  growth  of  trees  and 
rush.  The  bed  of  the  stream  is  rough  and  rocky  and  is  cov- 
ith  large  bowlders.  The  bed  is  permanent,  but  it  is  hard  to  get 
&  soundings  on  account  of  its  roughness.  The  bench  mark  is 
n  a  burnt  aspen  tree  50  feet  east  of  the  gage.  Its  elevation  is 
eet  above  the  zero  of  the  gage. 

observations  at  this  station  during  1903  have  been  made  under 
ection  of  H.  S.  Reed,  district  hydrographer. 

scharge  measurements  of  Whiterocks  River  near  Whiterocks,  Utah,  in  1908. 


Date. 


*   .  - 

22  . 

28  . 

y$  . 

jrll 

1... 


Hydrographer. 


Gage 
height. 


Discharge. 


H.  S.  Reed 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

do... 

do  ... 

do  ... 

do  ... 

do  ... 

do  .., 

do  ... 

do  ... 

do  ... 

do  ... 

dn  ... 


Feet. 

Second-feet. 

0.80 

33 

1.65 

29 

.75 

39 

.75 

41 

.70 

37 

.80 

48 

.75 

45 

.80 

49 

.80 

52 

1.00 

82 

1.25 

110 

1.78 

275 

1.50 

169 

2.  95 

1,146 

2.50 

783 

2.30 

633 

1.85 

368 

1.75 

1             ttft 

12U  flTBKAM    MEASUREMENTS    IN   1903,  PART   IV.  fro.W 

Diacharg*  immurement*  of  WhUtrock*  Hirer  war  Whittrod*,  Utah,  in  1903— Continual. 


IM* 

HydroifT&pher. 

hcSEt. 

ftet 

1.80 

1.00 
1.00 
.85 
1.05 
1.00 
.86 
.85 
.80 
.85 

Samut-jrA. 

do 

T8 

tfnui  dafy  gage  height,  in  feet,  of  Whiterock*  Hirer  near  IfTitierockt,  TJtah,  f<#  130S. 


n»r- 

.,„ 

„, 

Mm. 

Apr. 

*«r. 



July. 

An*. 

Bept,    Oe(. 

Not. 

Dec 

M 

K 

nS 

i» 

;*. 



ZI 



ITS 

0M 

ii  :, 

( 

1  -A 

.10 

12 

2.60 

11 

1.00 

tt 

.80 

«« 

1.00 

„ 

i  m 

1  78 

1  ... 

.80 

1    «■ 

106 

2i 

l  as 

i  n 

OT 

.W 

.W 

1  ■■ 

» 

* 

0.80 

I 
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Ued  monthly  discharge  of  WhUerocks  River  near  Whilerock*,  Utah,  for  1903. « 

[Drainage  area,  114  square  miles.] 


fonth. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


er. 


40 

29 

42 

37 

48 

42 

96 

45 

655 

96 

,146 

324 

324 

108 

108 

82 

105 

76 

79 

68 

68 

67 

67 

59 

leyear. 


1,146 


29 


34 

41 

43 

56 

2(50 

658 

198 

93 

89 

76 

67 

60 


Total  in 
acre-feet. 


2,091 

2,277 

2,644 

3,&32 

15, 987 

39, 154 

12, 175 

5,718 

5,296 

4,673 

3,987 

3,689 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


140  i     101,023 


0.30 

.36 

.38 

.49 

2.28 

5.77 

1.74 

.82 

.78 

.67 

.59 

.53 

1.23 


0.35 

.37 

.44 

.55 

2.63 

6.44 

2.01 

.95 

.87 

.77 

.66 

.61 


16.65 


eights  were  taken  at  this  station  only  when  discharge  measurement*  were  taken,  and  daily 
were  obtained  from  the  discharge  measurements  by  interpolation;  therefore  the  above 
pproximate  to  that  extent, 
rge  for  December  estimated. 

ASHLEY   CREEK   NEAR   VERNAL,  UTAH. 

stream  drains  an  area  directly  east  of  the  Uinta  basin.  The 
was  established  March  15,  19(X),  by  C.  T.  Prall.  The  river 
s  from  its  canyon  about  7fc  miles  north  of  Vernal,  Utah.  The 
is  located  near  this  point,  at  the  highway  bridge  leading  by  the 
the  gage  reader.  The  station  is  one-half  mile  below  the  mouth 
Fork  and  is  above  the  scries  of  canals  by  which  Vernal  Valley 
ited.  The  gage  is  a  vertical  1  by  5  inch  board,  10  feet  long, 
I  to  overhanging  trees  on  the  right  bank  just  above  the  bridge, 
id  twice  each  day  by  E.  Marett.  Discharge  measurements  are 
:  high  water  from  the  bridge  and  at  ordinary  stages  by  wading, 
tial  point  for  soundings  is  on  the  right  bank.  The  channel  is 
t  for  200  feet  above  and  below  the  station.  The  current  is 
The  right  bank  is  high,  not  liable  to  overflow,  and  covered 
ees.  The  left  bank  is  low,  covered  with  underbrush,  and  is 
to  overflow  at  flood  stages,  at  which  time  there  are  two  or  three 
s.  The  bed  of  the  stream  is  rough  and  rocky,  and  is  not  subject 
ge.  The  bench  mark  is  a  large  nail,  about  which  are  driven 
nailer  nails,  in  a  stump  50  feet  west  of  the  bridge.  Its  eleva- 
T.21  feet  above  the  zero  of  the  gage. 


STREAM    MEASi'ltEMENTS     IN      l'NI.1.    I-ART    IV. 


M 

Tli.'  observations  at  thfe  -tut'ion  during  1808  ham  Wen  DM*  ®-'' 
the  direction  of  H.  S.  Heed,  district  liydroj.Tapiifi-. 

Ui»ch'irgi  miillMl millfl  •>/  Ail/ley  Crak  near  Vtrnol,  I'lah,  k  !:•<■'- 


HjclroenpbiT. 


Ii.'fvl.l. 


January  .11  . . 

April  II! 

May  ia 

Angmtfti  --- 
StptVKbor  23 

November  H  . 


2.W 

-1.23 


■  ()■(«  rv»illiiK  In  I'rmc  uwinx 
ui/y  </iiy.'  height,  in  fttt,  nf  AMfij  Crret 


Vrmal,  fiahjor  ISOS. 


g.06   a.ao   i.m 


•  Mil  2.  IS    ■ 
1  HI    2.  IB) 


■OTT.] 
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Rating  table  for  Ashley  Creek  near  Vernal,  Utah,  from  January  1  to  June  8,  J  90S. 


Gage 
height. 

|  Discharge. 

Gage 
height 

Discharge. 

Gage 
height. 

Discharge. 

height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

feet. 

Second-feet. 

0.5 

37 

1.5 

230 

2.5 

538 

3.5 

1,065 

.6 

45 

1.6 

258 

2.6 

570 

3.6 

1,145 

.7 

55 

1.7 

286 

2.7 

605 

3.8 

1,310 

.8 

69 

1.8 

315 

2.8 

645 

4.0 

1,480 

.9 

85 

1.9 

346 

2.9 

690 

4.2 

1,660 

1.0 

106 

2.0 

378 

3.0 

740 

4.4 

1,840 

1.1 

128 

2.1 

410 

3.1 

795 

4.6 

2,020 

1.2 

152 

2.2 

442    ' 

3.2 

855 

1.3 

176 

2.3 

474 

3.3 

920 

1.4 

202    ; 

i 

i 

i      2.4 

i 

I 

506 

3.4 

990 

Estimated  monthly  discharge  of  Ashley  Creek  near  Vernal,  Utah,  for  1903. 

[Drainage  area,  250  square  miles.] 


Month. 


January .. 
February . 

March 

April 

May 

June  1  to  8 


Maximum. 


45 

45 

69 

315 

1,267 

2,065 


j e  in  second-feet. 

Minimum. 

Mean. 

45 

45 

45 

45 

37 

42 

45 

94 

286 

602 

1,310 

1, 

656 

Total  in 
acre-feet. 


2,767 
2,499 
2,582 
5, 593 
37, 016 
26, 277 


Run-off. 


Second- feet 

per  square 

mile. 


Depth  in 
inches. 


0.18 

.18 

.17 

.38 

2.41 

6.62 


0.21 

.19 

.20 

.42 

2.78 

1.97 


GREEN  RIVER  NEAR  VERNAL,  UTAH. 

This  station  was  established  November  7,  1903,  by  H.  S.  Reed.  It 
is  located  about  300  feet  below  Billings  Ferry  and  about  15  miles  from 
Vernal,  Utah.  It  is  1£  miles  below  the  mouth  of  Brush  Creek  and  3 
miles  above  the  mouth  of  Ashley  Creek.  The  gage  is  a  vertical  2  by  5 
mch  timber  10  feet  long,  braced  to  a  cottonwood  tree  about  10  feet 
from  the  edge  of  the  river.  It  is  read  twice  each  day  by  Victor 
Billings.  Discharge  measurements  are  made  from  the  ferryboat. 
The  initial  point  for  soundings  is  the  post  on  the  right  bank  to  which 
the  ferry  cable  is  attached.  The  channel  is  straight  for  1,000  feet 
above  and  below  the  station.  The  right  bank  is  high,  is  composed  of 
gravel,  and  will  not  overflow.  The  left  bank  is  low  and  sandy,  and 
^vered  with  underbrush.  The  bed  of  the  stream  is  sandy  and  shift- 
tog-    There  is  but  one  channel  at  all  stages.     Bench  ma^V^o.  \\s>*. 
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4i>-|H,iiiiy  spike  driven  into  the  Cottonwood  tree  to  which  tbt?  gtvfe  1 
attached.  It*  elevation  is  VMS  feet  above  the  zero  of  the  m 
Itench  murk  No.  9  is  n  40-penny  spike  driven  into  the  BOOMq 
corner  of  Mr.  Rillings's  grain  house  about  3  feet  above  the  grant] 
Its  eleviition  is  30.67  feet  nhove  the  zero  of  the  gage. 

The  observations  at  this  station  during  1303  have  been  made  under 
the  direction  of  H.  S.  Keed,  district  hvdrograpber. 

The  following  discharge  measurement  was  made  by  II.  S.  Rerdtg 
1903: 

Noveml>er  10:  flwfjt  hnlght.  &4S  fti-i;  ilia-harg?.  1.46:1  maond-IM. 

j/intn  fintft)  y«i^  bright,  in  fret,  of  (Irtni  Hirer  near  Venwl,  Vtnh,  for  JSftf. 


,,. 


(3REEN    1UVEK    AT   OREENHIVER,  WTO. 

The  gaging  station  at  Greenriver,  Wyo.,  is  at  the  crossing  of  the 
Union  Pacific  Railroad.  It  was  established  May  2,  1895,  at  the  pump 
house  of  the  Union  Pacific  Railroad  Company.  The  rod  is  fastened 
to  a  pile  near  the  east  end  of  the  bridge.  The  bench  mark  consists  of  I 
a  cross  on  the  third  step  from  the  bottom  of  the  south  end  of  the  ea--' 
abutment.  As  the  section  under  the  railroad  bridge  is  poor,  dischargf 
measurements  are  made  from  the  iron  highway  bridge  about  one-b»lf 
mile  below.  The  station  was  temporarily  discontinued  during  the 
latter  part  of  1900  and  for  part  of  1901. 

No  discharge  measurements  were  made  in  1903. 

The  original  elevation  of  the  bench  mark  above  the  zero  of  the  gage 
was  12.48  feet.  During  the  winter  of  1903-4  the  gage  rod  was  raised 
from  its  original  position.  The  present  elevation  of  the  bench  mark 
is  12.46  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  unde* 
the  direction  of  A.  J.  Parsball,  district  hydrographer. 
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in  daily  gage  height,  in  feet,  of  Green  River  at  Greenriver,  Wyo.,for  190S. 


Day. 


0.75 
1.10 
1.67 
1.70 
1.55 
1.15 
.95 
1.15 
1.40 
1.57 
1.40 
1.20 
1.25 
1.22 
1.10 
1.20 
1.15 
1.27 
1.22 
1.25 
1.22 
1.20 
1.30 
1.37 
1.47 
1.50 
1.55 
1.60 
1.72 
1.82 


1.65 

1.53 

1.52 

1.48 

1.42 

1.50 

1.45 

1.47 

1.45 

1.55 

1.57 

1.57 

1.53 

1.65 

1.60 

1.65 

2.02 

2.30 

2.40 

2.32 

2.25  ' 

2.17 

2.23 

2.37 


2.03 
2.35 
2.85 
3.33 
3.72 
4.15 
4.35 
4.52 
4.70 
4.97 
5.17 
5.30 
5.35 
5.35 
5.35 
5.40 
5.40 
5.32 
5.35 
5.37 
5.22 
5.12 
4.87 
4.65 


2.33 

4.45 

2.20 

4.25 

2.25 

4.07 

2.17 

4.08  : 

2.03 

4.10  . 

2.00 

4.15 

2.02 

4.18 
4.15 
4.05 
3.85 
3.65 
3.55 
3.43 
3.25 
3.10 
3.03 
2.93 
2.88 
2.78 
2.72 
2.70 
2.70 
2.70 
2.75 
2.78 
2.73 
2.63 
2.53 
2.50 
2.50 
2.53 
2.65 
2.48 
2.40 
2.33 
2.28 
2.28 


2.13 
2.03 
2.00 
2.00 
1.98 
1.90 
1.87 
1.83 
1.68 
1.65 
1.63 
1.60 
1.60 
1.55 
1.50 
1.48 
1.43 
1.37 
1.35 
1.30 
1.28 
1.25 
1.25 
1.30 
1.30 
1.32 
1.35 
1.40 
1.35 
1.32 
1.25 


1.26 
1.20 
1.16 
1.00 
1.00 
.97 
.96 
1.10 
1.33 
1.65 
1.90 
2.05 
2.66 
2.70 
2.75 
2.75 
2.60 
2.60 
2.06 
1.47 
1.37 
1.35 
1.36 
1.18 
1.15 
1.02 
1.00 
1.00 
1.00 
1.00 


1.00 
1.02 
1.10 
1.10 
1.15 
1.18 
1.20 
1.20 
1.23 
1.25 
1.30 
1.25 
1.26 
1.25 
1.20 
1.20 
1.20 
1.15 
1.15 
1.15 
1.15 
1.15 
1.13 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
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ollowing  miscellaneous  measurements  were  made  in  the  Colo- 
ver  basin  in  1903: 

Miscellaneous  discharge  measurements  in  Colorado  River  fxisin. 


Hydrographer. 


W.  D.  Smith 

do 

do 

do 

do 

do 

do 


Stream. 


Locality. 


Gila  River At  mouth 

do do  . . . 

do do  . . 

.do do  . . 

do do  . . 

do do  . . 

do  .. do  ,. 


Gage  Pis- 

i   height.        charge. 


Fed. 


$f:C.-fl. 

236 

1,981 
991 


314 

190 

62 

46 


I 
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WhrriftWWlllll  JfaahlrjB  jtinwlremrntr  in  OA-rnrfii  8M  tail — ('nrjIiiitLnl. 

,..,. 

IIy<lr<«Tnphpr. 

RNHM 

MM* 

(Mr. 
facteiit. 

&  \ 

Sept   16 

Oct       1 
fi 

ia 

Mm.     4 

May      )' 

Juue   17 

10 

n 

July      1 
18 
20 
AuK-     8 
Sept.   14 
Oct     19 

W.  D.  Smith 

Gila  River 

ft-i 

-1 

t,sa 

SB 

n  1 

31 

51 
46 
44 

d 

46 
K 
50 
M 

42 
IK 
34 
SI 
«fl 
79 
38 
7! 
ft 

do                                dr. 

Cidonido    Valley 
1 'limping     anil 
Irrigation  Oo.'h 

At   hendinit 

do 

do 

do 

Dec.    18 
May    20 

do 

do 

July    21 
Sept    11 

do 

Nov.    20 

do 

do 

do 

24 

How  flume" 

Al       8066*8 

ranch. 

0.!»i 
,91 

.86 

.07 
.08* 
.08 

20 

20 

0.1.       1 

do 

do 

do 

z:2 :::::::::: 

do    

do 

d, 

do 

do 

8 
10 

7 

«TTie*e  wwMnireroenw  were  mini*  to  raw  Hume  lor  «icertalnlng  duty  o( » 


■n«-«re«lI»lIafleW 


IOTT.] 
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Tributaries  of  Green  River  in  Newfork  drainage  basin,  Wyoming. 


Date. 

1  A. 
R« 

i 

Hydrographer. 

Stream. 

Locality. 

1  mile  below 
Fremont 
Lake. 

lmilel>elow 
Bowlder 
take. 

Near    Fish- 
ery ranch. 

Below  Half 
Moon 
take. 

AtGilligan'tf 
ranch. 

At  Newfork. 

Below    the 
mouth  of 
East  Fork. 

At  Ten  Trees 

Gage 
height. 

Dis- 
charge. 

ept.  1(1 
18 
18 

J.  Panmall 

?x.  G.  Sehnitger.. 
..do 

Pine  Creek 

Bowlder  Creek. . . 

Fall  Creek 

Pole  Creek 

East  Fork 

Newfork 

do 



8ec.~JL 
73 

40 

10 

18 
20 

..do 

« 
..do 

42 
26 

21 

do 

128 

22 

do __ 

184 

9 

A. 

J.  Parehall 

Big  Sandv 

51 

Creeks,  canal 

*,  and  ditvhrx  in  nori 

}heastern  Utah. 

'    26 
'    27 

H. 

8.  Reed 

..do 

i 

Canal  No.  1 

do 

Head-gate  . . 

do 

do 

do 

do 

Just    above 
mouth. 

At  mouth    ,  . 

Below  head- 
gate. 

At  mouth 

do 

Road  crosj?- 
i  n  g      at 
mouth. 

do  .   ... 

0.90 

1.00 

1.20 

.57 

.25 

14 

13 

..do 

do 

17 

'    26 

do 

Bench  ditch 

do 

Pole  Creek ... 

Dry  Gulch  Creek. 

* 

Government    ca- 
nal below  army 
post. 

Deep  Creek 

do 

48 

13 

do 

16 

26 

do 

11 

'      9 

..do 

12 

9 

..do 

13 

'      9 

..do 

1.2 

27 

..do 

9.2 

30 

..do 

Farm  Creek 

do 

5  5 

i 
i 

.    27 

..do 

1.8 

'      4 

..do 

do 

do 

• 

13 

25 

..do    

.    .     do 

do 

do.. 

16 

>T    20 

..do 

do 

2.6 

'•    12 

..do 

Upper  Ashley  ca- 
nal. 

Inland  ditch 

Poddditrh* 

Below  bridge 
eroding. 

Below  weir 

do 

14 

i 

i 
12  ' 

.  .do 

1  5 

12 

..do 

..1 

2.K 

198 


BTJtSAM  KXA8UBKXKKTS  IK  1MB,  9AJBT  IV. 


CreeksneanaUt  and  ditche?  in  northeastern  TAab--4)ontimab&. 

• 

'  Date. 

Hydrocnphtr. 

Stream. 

.      JjO^Alftf. 

he5S?t 

J* 

Apr.    12 
12 

* 

H.  a  Bead 

do  .. 

Bock  Point  ditch. 
Rtetnaker  ditch  . . 

Below  weir. 
do 

JRmC 

1.1 

12 

do 

Ashley  Central 
ditch. 

do 

Above  meee- 
oringweir. 

|  mile  below 
regular 

do 

• 

IS 

July    20 
Dee.     1 

do  .......•••.. 

314 

.....do 
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INTERIOR  BASIN. 

Under  this  head  is  comprised  a  large  extent  of  arid  country  wh 
includes  nearly  the  whole  of  Nevada,  the  northern  and  western 
of  Utah,  and  small  portions  of  California  and  Idaho.  Having  no 
outlet  to  the  sea,  the  entire  drainage  of  this  vast  basin  is  lost  mainly 
through  evaporation  from  the  numerous  lakes  and  sinks  in  which  the 
waters  of  the  rivers  collect. 

The  largest  of  the  lakes  is  Great  Salt  Lake,  which* receives  the 
waters  of  that  portion  of  the  basin  lying  in  northern  Utah  and  Idaho. 
Southwestern  Utah  drains  into  Sevier  Lake.  Other  important  lakes 
are  Humboldt,  Pyramid,  Winnemucca,  Carson,  and  Walker,  all  in 
western  Nevada.  These  lakes  receive  the  basin  drainage  from  Nevada 
and  California.     The  principal  rivers  in  this  section  are  as  follows: 

Bear  River  has  its  source  on  the  northern  slope  of  th.e  Uinta  Moun- 
tains in  the  northeastern  part  of  Utah.  After  a  circuitous  course, 
in  which  it  leaves  Utah  and  enters  Wyoming,  reenters  Utah,  appeal 
again  in  Wyoming,  visits  Idaho,  and  reenters  Utah,  it  finally  dis- 
charges its  waters  into  Great  Salt  Lake.  Considerable  irrigation  w 
practiced  on  certain  portions  of  the  river.  Logan  River  empties  into 
Bear  River  in  Cache  Valley,  Utah. 

Weber  River  rises  in  the  high  country  east  of  the  Wasatch  Moun- 
tains. Passing  through  that  range,  it  appears  in  the  plains  region  in 
the  vicinity  of  Ogden,  where,  after  receiving  the  waters  of  Ogden 
River,  it  discharges  into  Great  Salt  Lake.  There  are  a  number  of 
good  reservoir  sites  on  its  upper  tributaries,  some  of  which  have  been 
utilized  within  the  last  year. 

Provo  River  rises  on  the  western  slope  of  the  Uinta  Mountains  and 
after  receiving  a  number  of  tributaries  enters  what  is  known  as  Heber 
Valley,  where  considerable  irrigation  is  practiced.  After  crossing 
this  valley  it  passes  through  the  Wasatch  Mountains  in  a  picturesqi*6 
canyon,  jwJ  £#alty  enters  Utah  Valley,  where  its  summer  flow  is  com- 
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«tely  diverted  for  irrigation  purposes.  Its  flood  waters  discharge 
do  Utah  Lake. 

Sevier  River  drains  a  large  area  in  the  southwestern  part  of  Utah, 
t  flows  northerly  until  it  enters  Juab  County,  then  makes  a  short  bend, 
Eld  flows  southwest  into  Sevier  Lake.  San  Pitch  River  joins  Sevier 
Sfaer  near  Gunnison,  Utah. 

Humboldt  River  rises  in  the  extreme  northeastern  part  of  Nevada 
nd  flows  in  a  general  westerly  and  southerly  direction,  finally  enter- 
ig  Humboldt  Lake,  whence  its  waters  find  their  way  into  the  Hum- 
oldt  and  Carson  Sinks.  The  general  direction  of  the  mountain  ranges 
f  this  basin  is  north  and  south,  crossed  at  nearly  right  angles  by  the 
lain  Humboldt  River.  The  tributaries  flow  in  the  general  direction 
f  the  mountain  ranges,  and  drain  either  to  the  north  or  to  the  south. 
taring  low  stages  the  water  of  the  river  is  almost  wholly  diverted, 
or  the  future  development  of  the  country  recourse  must  be  had  to 
le  construction  of  storage  reservoirs.  Of  its  tributaries  the  North 
6rk  enters  it  west  of  Peko,  Nev.,  and  the  South  Fork  enters  it  about 
)  miles  below  Elko,  Nev. 

Pine  Creek  is  a  tributary  from  the  south  and  joins  it  near  Pali- 
ide,  Nev.  Marys  River  is  one  of  the  headwater  tributaries  of  the 
'umboldt. 

Walker  River  is  formed  by  two  branches  which  have  their  sources 
tross  the  Nevada-California  boundary,  in  California.  It  flows  north 
id  then  takes  a  sharp  bend  to  the  southeast,  emptying  into  Walker 
ake. 

Carson  River  has  its  source  on  the  slopes  of  the  Sierra  Nevada 
i  eastern  California,  and  flows  northward  into  the  State  of  Nevada. 
ast  and  West  forks  unite  near  Genoa,  Nev.,  in  Carson  Valley.  At 
mpire,  3  miles  east  of  Carson,  after  having  traversed  the  upper 
arson  Valley,  it  turns  to  the  northeast  and  enters  a  deep  canyon, 
trough  which  it  flows  for  several  miles,  emerging  into  a  second 
nailer  valley  a  short  distance  above  the  town  of  Dayton.  After 
saving  this  valley  it  passes  through  two  other  shorter  canyons  and 
tnrough  one  rather  large  valley  before  entering  lower  Carson  Valley, 
t  Carson  Sink  Valley,  as  it  is  also  known,  and  discharging  its  waters 
Dto  the  Carson  Sink. 

The  Truckee  has  its  source  on  the  slopes  of  the  Sierra  Nevada,  in 
astern  California,  and  flows  northward,  entering  Lake  Tahoe,  which 
sat  an  elevation  of  6,225  feet  and  is  the  largest  body  of  fresh  water  in 
toe  United  States  at  this  considerable  altitude.  The  area  of  the  lake 
is  193  square  miles.  Its  outlet  is  at  Tahoe,  Cal.,  from  which  point 
rruckee  River  has  a  general  northward  and  eastward  course,  receiv- 
ing several  important  tributaries  which  contribute  to  its  flow.  It 
drains  into  Pyramid  and  Winnemucca  lakes,  which  have  no  outlets. 
Donner  and  Prosser  creeks  are  tributaries  of  Truckee  River.  Inde- 
ral* 100—04 9 
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pendence  Creek  discharges  into  the  Little  Truckee,  a  main  branch  of 
Truckee  River,  entering  it  at  Boca,  Cal.  They  drain  areas  of  31, 56, 
and  8.5  square  miles,  respectively,  lying  to  the  northwest  of  Luke 
Tahoe,  in  California. 

Susan  River  has  its  source  in  the  Sierra  Nevada  in  northeastern  Cali- 
fornia, and  flows  eastward,  discharging  into  Honey  Lake — one  of  tl 
land-locked  lakes  of  the  Great  Basin-^-of  which  it  is  the  principal 
feeder.  A  considerable  area  of  land  is  irrigated  from  the  waters  of 
the  river  below  the  gaging  station,  and  during  the  last  ten  or  twelve 
years  several  projects  have  been  started  for  irrigating  pther  extensive 
areas  by  the  storage  of  its  waters  both  above  and  below  the  town  of 
Susanville. 

The  following  is  a  list  of  the  stations  maintained  during  1903  in  the 
interior  drainage  basin: 

Bear  River  near  Coilinston,  Utah. 

Bear  River  near  Preston,  Idaho. 

Bear  River  at  Dingle,  Idaho. 

Logan  River  near  Logan,  Utah. 

Weber  River  near  Uinta,  Utah. 

American  Fork  River  near  American  Fork,  Utah. 

Provo  River  at  Ban  Pedro,  Los  Angeles  and  Salt  Lake  Railroad  bridge,  Profo, 

Utah. 
Provo  River  at  month  of  canyon  near  Provo,  Utah. 
Spanish  Fork  River  near  Spanish  Fork,  Utah. 
Sevier  River  near  Gunnison,  Utah. 
San  Pitch  River  near  Gunnison,  Utah. 
Humboldt  River  near  Oreana,  New 
Humboldt  River  near  Golconda,  Nev. 
Humboldt  River  at  Palisade,  Nev. 
Pine  Creek  near  Palisade,  Nev. 
Humboldt  River  (South  Fork)  near  Elko,  Nev. 
Humboldt  River  (North  Fork)  near  Elburz,  Nev. 
Marys  River  near  Deeth,  Nev. 
Walker  River  near  Wabuska,  Nev. 
Walker  River  (East  Fork)  near  Yerington,  Nev. 
Walker  River  (Wrest  Fork)  near  Coleville,  Cal. 
Carson  River  near  Empire,  Nev. 
Carson  River  ( East  Fork)  near  Gardnerville,  Nev. 
Carson  River  (West  Fork)  at  Woodfords,  Cal. 
Truckee  River  at  Tahoe,  Cal. 
Truckee  River  at  Vista,  Nev. 

Truckee  River  at  Pyramid  Lake  Indian  Agency,  near  Wadsworth,  Nev. 
Lake  Minnemucca  Inlet  north  of  Pyramid  Lake  Indian  Agency,  near  "Wads- 

worth,  Nev. 
Truckee  River  at  Nevada-California  State  line,  near  Mystic,  Cal. 
Little  Truckee  River  near  Pine  station,  Cal. 
Independence  Creek  below  Independence  Lake,  California. 
Prosser  Creek  near  Boca,  Cal. 
Prosser  Creek  near  Hobart  Mills,  Cal. 
Donner  Creek  near  Truckee,  Cal. 
Susan  River  near  Susansville,  Cal. 
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Owens  River  near  Round  Valley,  Cal. 

Rock  Creek  near  Round  Valley,  Cal. 

Pine  Creek  near  Round  Valley,  Cal. 

Owens  River  canal  near  Bishop,  Cal. 

Bishop  Creek  canal  near  Bishop,  Cal. 

Farmers  canal  near  Bishop,  Cal. 

McNally  canal  near  Bishop,  Cal. 

George  Collins's  canal  near  Bishop,  Cal. 

Bishop  Creek  near  Bishop,  Cal. 

Rawson  canal  near  Bishop,  Cal. 

A.  O.  Collins's  canal  near  Bishop,  Cal. 

Dell  canal  near  Bishop,  Cal. 

Big  Pine  and  Owens  River  canal  near  Bishop,  Cal. 

Sanger  canal  at  Alvord,  Cal. 

East  Side  canal  near  Citrus,  Cal. 

Stevens  canal  near  Citrus,  Cal. 

Owens  River  near  Independence,  Cal. 

BEAR   RIVER  NEAR  COLLIKSTOX,    UTAH. 

This  station  was  established  July  1,  1889,  by  Samuel  Forticr.  It  is 
ated  about  4  miles  from  the  railroad  station  at  Collinston,  2  miles 
>tof  Fielding,  Utah,  and  below  the  headworks  of  the  Bear  River 
lal.  The  gage  is  a  vertical  iron  rod  graduated  to  tenths  of  a  foot, 
ere  is  also  an  iron  gage  fastened  in  a  hole  drilled  in  bed  rock  for 
-water  readings.  The  gage  is  read  by  D.  A.  Cannon.  Discharge 
isurements  are  now  made  one-fourth  mile  above  the  gage  from  the 
ige  carrying  the  water-supply  pipe  of  the  Utah  Light  and  Power 
npany.  The  section  is  only  fair  for  high-water  measurements,  but 
d  for  low  water.  The  right  bank  is  high  and  sloping.  The  left 
ik  is  a  steep  cliff  about  100  feet  high  composed  of  gravel.  The  bed 
the  stream  is  solid  rock  covered  with  small  stones.  The  bench 
rk  is  a  nail  in  an  oak  post  20  feet  west  of  the  gage  and  20  feet  north 
the  cable  at  which  discharge  measurements  were  formerly  taken, 
elevation  is  7.35  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
•■  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Discharge  nuxuuretnents  of  Rfnr  Hirer  nrar  (htlinstfm,  Utah,  in  1U0.1. 


Date. 

Hy<lrofrrnphi*r. 
G.  L.  Swendsen 

height. 

FffL 
0.  50 
2.70 
3.  20 
1.71 
1.20 
1.20 

Disrlmrge. 

nuary5 

Sfwmtl-fcrt. 
349 

Pril6 

do 

2,  332 

ay30._.                   

llyi.. 

do 

W.  W.  Meljunrhlin 

2,  863 
1,366 

ugustl8 

do 

31 

-tober  24                         

do 

903 

Member  19 

C.  Tanner 

\              \T£L 

^ / 

\ 
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Mean  -laity  gage  heighl,  in  feel,  of  Sew  River  nmr  OoUinMon,  TSnA./or /SflJ.          £ 

0»y. 

Ian. 

Feb. 

VUr 

Apr. 

M.y. 

.„„,, 

;my. 

Aug. 

Sept. 

0* 

*. 

8 

■ 
1 

li 

n 
it 

16 

i; 
i- 

N 

a 
:i 
■ti 

f* 

a 

71 

■at 
» 

n 

31 

3 

. 
S 

1 

30 
» 

." 

to 
is 

tj 

Sft 

■ 
-■■ 
M 

W 

.-■■ 
26 

» 

30 
i.i 

n 

00 

.■' 

OS 

-1 

BO 
ID 

as 

.1 

TO 
60 

V 

so 

10 
40 

.■ji 

to 
so 

10 

H 
Ki 
10 

» 
SS 

so 

:m 

ss 
» 
sa 

M 
40 

LI 

1.56 

1.11 

1.  SO 

I. so 

1.89 
I.SJ 

1.10 
l.MI 
1,70 
ISO 
S.70 
1.20 

3.80 
S.0O 
2.10 

2.20 
3.  IS 
2.20 
3.  SO 

a.  at 

-.-.■ 

2. 30 

2.  so 

2.  BO 
3. 70 
2.00 
2.M 
1.70 

J.  Mil 

3.  no 
a.  30 

1.00 

a  «u 

;.'.«> 

2.00 

2.  JO 
'2.70 

U.  rk. 

12.70 

j; 

a.  io 
s.so 

a.  io 

3.00 

3.00 

2.90 

2.  SO 
2.00 

2.90 

2.70 
S.0E 

3.  SO 
3.80 
3.00 
2.60 
2.00 

a.  no 

2.80 
3.76 

a.  so 
a.  oe 

2.eo 

3.  SO 

2.80 

2.  BO 

3.  BO 

:'.  MO 

3.  j:> 
3. 30 

a.  is 

;t  ]'. 

a.  w 

;i.  i'. 
:i  i:, 

a.  <& 
M.:.« 
3.20 

a.  ib 

S.00 

a.  so 

3.70 
2.00 
3,  SB 
3,16 

2.40 
.'.  89 

2.10 

1 
i 

■ 

7B 
60 

to 

30 
10 

os 

« 
so 

SB 
M 

10 

10 
IB 

20 
26 
30 

at 

30 

SO 

so 

-0 

-I 
-1 

-I 
-1 

-1 
-1 

00 

as 

00 
IB 

7n 

:;> 
SO 

IB 

oo 

..-. 

IS 

■ 

IS 

IS 
IS 

■.» 
■JI 

l.-l 

IS 
16 
10 

1.1. 
(1, 
ao 

SB 
90 

n 

90 

; 

■ 
so 

80 
78 
70 
80 

40 
SS 

10 
SO 

30 
10 

SS 
00 

OS 

TO 
TS 
80 

80 
86 
96 

SB 

l.oo 

1.10 

1.30 

1.36 
1.30 

1.30 

1.26 
1.36 
1.3* 

1.36 
I.2S 
1.2* 

1.3E 

1 .  » 
1.2B 
1.20 
1.20 
1.20 
1.30 
1.20 
1.20 
1.20 

LSI  .... 
l.»  ... 

l.S    its 

::  ' 

i.»  u 

t.«      l! 

l.V.       ■- 
l.MI       1  = 

l  -o    

l.tl     .... 

LB)      t.S> 

LSI      t-* 

LIS      1-» 

urn    & 

1.M      !■• 
1.S0     i." 

i.so    ii 

L» 

Rating  tabU  for  Bear  River  near  <3>llin*ton,  liaft,  far  1903. 

li't'teht. 

Dhelwtfre. 

bright. 

Diwlinrin.-. 

OllBli 

height. 

Discharge. 

Gage 

ll-illhl. 

IlLvluIF 

/I 

1.2 
1.1 
1.0 

.e 

.8 
.7 
.6 

.5 
.4 
.3 

.2 

V 
3 
3- 
3" 

4 
4 
41 
64 

« 
6 

7 
« 

'. 

-( 

+ 

.  1 

.  1 

.3 
.4 

.S 
.6 
.7 
,8 
.9 

1 
1 

2 
% 
'£ 
3. 
4 
4 
& 

6 

ii 

;.-> 

* 

W 
51 

0 

5 
15 

n 

1 

] 

1 

1 
1 
1 
2 

n 

i 

4 
5 
6 
7 

8 
9 
0 

Ski 

71 
7 
8 

,0. 
,1 
.2! 
,3, 

,4 
,6 

,a 

tat, 

to 

« 

ro 

5 
>0 

0 
>0 

0 
*)' 
>0 

Ad 
2 
2 

3 
3 
3 
3 
3 
4 
4 

4 

a 

0 
2 

4 

6 
8 
0 
2 

\,m 

2,0M 
2,1(0 

:i,45U 
2,650 
2,850 
3,050 
3,250 
3,450 
3,650 
3,850 

Table  well  defined. 
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Estimated  monthly  discharge  of  Bear  River  near  OoUinMon,  Utah,  for  1903. 

[Drainage  area,  6,000  square  miles.] 


Month. 


FjsKnoary  . 
Wfcraary 
fcflnch... 


sVBay 


une 


uly  .. 
iigast 


^Oetober  .... 
^Rovember<*. 
-"^December  b . 


The  year 


Discharge  in  second-feet. 


Maximum. 


2,650 

1,350 

3,850 

2,950 

3,350 

3,200 

1,500 

57 

660 

960 

1,350 

1,150 


Minimum. 


3,850 


228 

960 

960 

1,850 

2,250 

1,650 

60 

31 

43 

700 

870 

785 


31 


Mean. 


781 
1,044 
1,782 
2,480 
2,474 
2,570 

448 
38 

264 

902 
1,115 

924 


Total  in 
acre-feet. 


1,235 


48,022 

57,981 

109, 571 

147, 570 

152, 120 

152, 926 

27,546 

2,337 

15,709 

55,462 

66,347 

56,815 


Run-off. 


Second-feet 

per  square 

mile. 


892,406 


0.13 
.17 
.30 
.41 
.41 
.43 
.07 
.01 
.04 
.15 
.19 
.15 


Depth  in 
inches. 


.20 


0.15 
.18 
.35 
.46 
.47 
.48 
.09 
.01 
.05 
.17 
.21 
.17 


2.79 


a  November  23,  2ft,  and  27  interpolated.         b  December  1,  3,  7,  9, 13, 15,  and  17  interpolated. . 

BEAR  RIVER  NEAR  PRESTON,  IDAHO. 

This  station,  established  October  11,  1889,  is  about  6  miles  from 
Preston,  Idaho,  and  10  miles  north  of  the  Utah-Idaho  boundary  line. 
The  station  is  of  considerable  importance  from  the  fact  that  its  loca- 
tion is  near  the  Utah-Idaho  line,  and  the  measurements  there  will  indi- 
cate the  volume  of  water  that  passes  from  Idaho  into  Utah.     During 
1901  a  large  canal  was  completed,  appropriating  the  waters  of  the 
Bear  about  8  miles  below  Soda  Springs  in  sufficient  quantity  to  irrigate 
about  35,000  acres  of  very  fine  land  in  that  locality.     The  original 
Rage  consisted  of  a  vertical  board  nailed  to  a  pile  of  the  highway  bridge. 
This  was  carried  away  June  30,  1899,  but  was  replaced  on  August 
4  by  a  wire  gage.     It  is  read  by  J.  A.  Nelson.     Discharge  measure- 
ments are  made  by  means  of  a  cable  and  car.     The  initial  point  for 
soundings  is  the  post  over  which  the  cable  passes  on  the  right  bank. 
The  channel  is  straight  for  250  feet  above  and  below  the  station.    Both 
banks  are  high,  clean,  and  not  liable  to  overflow.     The  bed  of  the 
stream  is  smooth,  and  there  is  but  one  channel  at  low  water.     The 
bench  mark  for  the  readings  of  1003  is  that  of  the  old  gage,  which  is 
a  nail  in  the  southeast  corner  of  a  house  near  the  gage,  about  1.5  feet 
from  the  ground  and  10.95  feet  above  gage  datum.     Because  of  some 
difficulty  in  maintaining  the  wire  gage,  a  temporary  g&gfc  ^*fc»  waSAfek 
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to  the  pile  of  the  highway  bridge  above  the  station.    The  readings 

this  gage  bare  been  reduced  to  the  same  datum  as  the  wire  gage.  ' 
October  31.  1903,  a  new  gage  was  nailed  to  a  pile  on  the  high* 
bridge  al>ove  the  station.  Its  elevation  is  lU.SI.I  feet  below  fiwi 
bench  mark;  therefore  the  gage  heights  from  Noveml>er  1  to  Dece 
31,  1808,  have  been  increased  0.15  foot. 
The  observations  at  this  station  during  1903  have  been  made  i; 


the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Itachargr  invtunimiifHt*  of  Kcur  Ririr  ttrtir  Prertou,  Idaho,  in  190.1 

„.„,• 

Hydrographer. 

hm 

runii- 

2.40 
1.55 

m*t 

Mfiin  iln.il ij  gugr  height,  in  f"l,  "f  Bear  Flirrr  uotr  I'rtvlon,  Jtlotut,  fur  190,1. 


iOYT.] 
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BEAR  RIVER  AT   DINGLE,  IDAHO. 

This  station  was  established  May  9,  1903,  by  G.  L.  Swendsen.  It 
s  located  in  the  cut  made  by  the  Oregon  Short  Line  Railroad,  one- 
ourth  mile  east  of  the  Dingle  railroad  station.  The  station  is  250 
eet  south  of  the  railroad  track.  The  gage  is  a  vertical  wooden  rod, 
>olted  to  an  iron  rod  which  is  driven  into  the  bed  of  the  stream.  It 
s  read  once  each  day  by  M.  K.  Hopkins.  Discharge  measurements 
ire  made  by  means  of  a  cable  and  car.  The  cable  has  a  total  span  of 
150  feet.  The  initial  point  for  soundings  is  the  zero  mark  on  the 
able  at  the  north  bank.  The  channel  is  straight  for  300  feet  above 
tnd  below  the  station.  The  velocity  is  moderate  at  ordinary  stages 
md  is  well  distributed.  Both  banks  are  high,  not  liable  to  overflow, 
ind  cleared  of  everything  except  some  small  brush.  The  bed  of  the 
stream  is  composed  of  gravel,  and  there  is  but  one  channel  at  all 
stages.  The  bench  mark  is  a  heavy  hub  25  feet  north  of  the  gage  on 
he  north  bank.  Its  elevation  is  14.13  feet  above  the  zero  of  the  gage. 
The  zero  of  the  gage  is  56.5  feet  above  the  datum  of  the  survey  for 
he  Bear  Lake  reservoir  project  made  during  the  summer  of  1903. 
The  zero  of  the  gage  is  6,015.3  feet  above  the  datum  of  the  Oregon 
}hort  Line  Railroad  levels. 

The  observations  at  this  station  during  1903  have  been  made  under 
iie  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Discharge  measurements  of  Bear  Hiver  at  IKngle,  Idaho,  in  1903. 


Date. 


Hydrographer. 


Vpril  27 '  Geo.  L.  Swendsen 

Uay» !  W.  G.  Swendnen.. 


'une20 


.do 


September  3 W.  P.  Hardesty . 

fctoter  7 do 


Gage 
height. 


4.60 
5.  93 
3.  52 
3.66 


Discharge. 


.Vecvwi-fect. 
976 
581 
1 ,  333 
135 
168 


STRKAM    MKASURKMKNTS    IN 
Menu  thiiUj  •/nije.  In  It/lit,  in  feet,  "f  Bear  Hirer 


1MB,   PART    IV.  I* 

<tt  Dingle,  Idaho,  fir  W» 


May.      June.      July.      Aug.      Sept. 


ftifinp  table  for  Bear  River  at  Dingle,  Idaho,  from  May  10  lo  December  31,  190S- 


heiX. 

Rinchsrge. 
Second-fret. 

G»*e 
height. 

Discharge. 

height. 
Feet, 

Discharge. 

Gaffe 
belghl. 

DlKhMP 

feet. 

Second-feet. 

Feet. 

ftecondfte 

3.2 

82 

4.0 

279 

4.8 

895 

5.6 

1,135 

3.3 

96 

4.1 

322 

4.9 

750 

5.7 

1,190 

3.4 

112 

4.2 

369 

5.0 

805 

5.8 

1,245 

3.5 

131 

4.3 

421 

5.1 

860 

5.9 

1,300 

3.6 

1S3 

4.4 

475 

5.2 

915 

6.0 

1,355 

3.7 

ITS 

4.5 

530 

5.3 

970 

6.1 

1,410 

3.S 

207 

4.0 

585 

5.4 

1,025 

3.9 

241 

4.7 

640 

5.5 

Table  well  defined.     Bating  table  does  not  take  i 
immediately  above  this  station. 


rr.J 


INTERIOR   BASIN. 


137 


Estimated  monthly  discharge  of  Bear  River  at  Dingle,  Idaho,  for  190S. 


Month. 


ay  10-31 . 

ine 

aly 

iDgost .... 
leptember. 
)ctober  . . . 
November . 
December  a 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

915 

475 

704 

1,410 

805 

1,179 

805 

241 

458 

241 

131 

191 

153 

131 

145 

178 

153 

159 

530 

131 

205 

860 

82 

218 

Total  in 
acre-feet. 


30,720 
70,155 
28,161 
11,744 
8,628 
9,776 
12, 198 
13,404 


a  December  24  and  27-31  estimated. 


LOGAN   RIYER  NEAR  LOGAN,  UTAH. 

The  station  on  Logan  River  was  established  June  1,  1896,  about  2 
miles  east  of  Logan,  Utah.  The  original  equipment  consisted  of  a 
able  and  car  and  two  gages.  One  gage  was  a  vertical  iron  post  set 
in  the  bed  of  the  stream,  and  the  other  a  vertical  wooden  gage  near 
the  above.  The  bench  mark  for  both  gages  is  a  stone  marked  "  B.  M., 
*5  ft."  northwest  of  the  wooden  gage.  Its  elevation  is  14.01  feet 
ibove  gage  datum. 

The  observations  are  taken  by  the  Hercules  Power  Company  free 
of  charge,  but  the  local  conditions  at  the  station  became  unsatisfactory, 
and  readings  were  discontinued  July  18,  1903. 

However,  local  interest  in  the  station  was  such  that  plans  were 
made  for  a  reestablishment  of  the  station  at  a  more  suitable  point. 
The  new  station  will  be  ready  for  use  early  in  1904. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Discharge  measurements  of  Jx>gan  River  near  Logan,  Utah,  in  1903. 


Date. 


January  17 
March  19.. 

April  8 


Hydrographer. 


(t.  L.  Swendsen. 

<lo 

do 


Qage 
height. 


Feet. 
2.  63 

2.61 

2.  63 


Discharge. 


Scanul'fai. 
164 

159 

165 


STREAM    MEASUREMENTS    IN    1903,   PART   IV. 
Mrun  dully  >jihj?  bright,  in  fitt,  nf  Luyan  Hirer  near  Lngau,  rttth.hT  /< 


w. 

JlD. 

Feb. 

MAT. 

Apr. 

u«r. 

i™ 

1 

, 

2.8B 

2.  TO 
IM 

a  68 

2  60 

.  a 
ltd 

2.60 
1.63 

- 

1.66 
164 
1«0 

1M 
3.00 

■  ■  i 
l*i 

2.6* 
It* 

i.  in 

2.  ft* 

■j.  so 

2.64 

3.M 
3.  ST 
3.66 
3.62 
2.6* 

xta 

3.64 
'J.  63 
2.61 

2.86 

3.63 
3.62 
2.84 
3.63 
3.63 
3.53 

2.96 
2.M 
2,08 
2.66 

3.60 

3.84 
2.60 

2-H 
3.84 

2.62 
2.112 
2.62 
2.62 
3.00 

2.66 

xm 

3.62 
2.M 
2.6* 

™ 

3.64 

tM 
2.64 

3.63 
3.63 
3.63 

2.62 

KM 

3.64 
3.64 
3.(3 

2.78 
3.6V 

3.71 
2.63 
2-W 
3.60 
3.63 

3.62 
2.94 
3,7ft 
3.76 

■11!. 
2.7* 
2.» 
3.67 
3.M 
2.79 

2.K7 

3.91 
't,*J 
3.31 
1» 
3.36 
AM 
3.36 
S.16 

3.  SB 
3.00 
3.69 
3,88 
158 
3.5* 
|  H 
8.6* 

:.  m 

. 

j 

in     i« 

g 

, 

*.w 





=■■- 
.  :- 
i* 

Lfl 

5  ■■ 

ia 
ii 

S.J) 

1 

9 

(.44 

102 

3.78 
1.67 

IfiO 
1.4* 
3.4* 

117 
1*8 
1.87 

144 

8.6* 
1.68 

4.» 
4.43 
4.M 
*.» 

4.35 
4.00 
170 
170 
1*0 
3.87 
lit 
179 
8. 78 
188 
183 
1.76 
17S 
187 

13 

j. 

le 

j. 

j, 

30 

24 

26 

» 

27 

2.» 

1(0 

2.8* 

*" 

a 

3.64 

3.72 

WEBER    KIVKIl    NEAR    UINTA,  UTAH. 

The  gaging  station  on  Weber  ltiver,  established  in  October,  1899,  is 
located  in  the  canyon  5  miles  east  of  Uinta,  on  the  Union  Pacific  Rail- 
road, immediately  above  the  narrows  known  as  Devils  Gat*;.  Tlie 
gage  is  vertical  and  is  supported  from  above  by  a  projecting  timber 
placed  out  of  reach  of  high  water.  It  is  read  by  Hugh  McQueen. 
The  bench  mark  consists  of  a  spike  driven  into  the  first  telegraph  pole 
in  the  canyon  alravc  the  gage,  at  an  elevation  of  17.44  feet  above 
gage  datum.  The  equipment  consisted  of  a  cable  and  car,  liut  the.* 
were  condemned  early  in  1903  and  are  not  now  in  use.  Observations 
were  continued  until  July  11,  1903,  when  the  State  engineer  began* 
systematic  study  of  the  Weber  River  water  supply. 

The  observations  at  this  station  during  1903  have  been  made  undd' 
the  direction  of  O.  L.  Swendscn,  district  hydrographer. 
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a/  Weber  River  near  Vinla,  Oak,  in  1903. 


AQaiy  12  . 
jiril  13 


biS&. 


G.  L.  ftwendoen.. 


1.41 

124 

2.50 

621 

3.40 

677 

Mean  daily  gage  height,  in  /erf,  of  Weber  River  near  Vinla,  Utah,  for  1903. 


D.J-. 

M»r. 

A*r. 

M»y. 

lUlr. 

* 

\]i!r 

Apr. 

K*y. 

July. 

4.10 
3.30 
a.  io 
±70 

1M 

«.» 
140 
A  OS 

8.10 

8.20 

3.80 
8.30 
3.J0 

3.00 

8.10 

3.30 
8.80 

4.20 

4.90 

4.  OB 
4.05 
4.06 
4.0S 

3.68 
3.00 

S.6S 

.!.■■■, 

s  .-.-, 

B.45 

Z40 
9.30 

■:.-.-■ 

9.90 

9.40 
1.90 

17 

9.00 
9.00 
9.O0 

.  ■*> 
9.10 

3.40 
140 
8. 80 

3.10 
8.80 
3.90 

356 

IS 

19 

91 

3  W 

a 

s  io 

9.40 
3.10 

9.80 
9.00 
9.S0 
9.10 
i« 
9.70 

U 

a  oo  '  «  ■«* 

2.90  ' 

29 

8.10 

8.40 

3,30 

3.10 
3.90 
S.40 

Li.  Ill 

3.40 

a.  76 ' 



H 

9* 

9  50  1 

W 

2.60 

80 

4.80 

2.10  ' 

S.M 

AMERICAN    FORK    RIVER   NEAR 


This  station  was  established  May  21,  1B00,  by  C.  C.  Babb.  It  is 
■ated  about  6  miles  northeast  of  the  town  of  American  Fork,  Utah, 

feet  north  of  the  county  road,  and  201)  feet  southwest  of  the  power 
>use  of  the  electric  company.  Measurements  arc  made  over  a 
arp,  crested,  rectangular  weir.  A  nail  driven  into  the  weir  structure, 
(*t  south  of  the  south  opening  and  level  with  the  crest  of  the  weir, 
rves  to  determine  gage  heights.  The  observer  is  Peter  Anderson, 
uring  floods  considerable  gravel  runs  in  the  stream  and  is  depos- 
ed just  above  the  weir,  making  measurement  at  such  times  erroneous. 

hen  this  difficulty  becomes  pronounced,  several  planks  in  the  dam 
*e  raised  and  the  gravel  is  sluiced  out. 

The  observations  at  this  station  during  W0S  have  been  made  under 
»e  direction  of  (i.  L.  Swendsen,  district  hydrogntpber. 
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Wtehnrgt  rriamtivflu'ii&f  of  AiniTiam  Fork  Ilirrr  tit'tr  Amtrienn   Fork,  (Huh,  '«  />>■". 

bat* 

Hydrogrepbor.                       Unite  hrtKliL 

niKihw. 

C.  Twiner 

Art. 
0.40 

M 

Sound/** 

"2 

oWelrmeaiiurunient. 

Veil  ji  .y.j./iy  ;;«</(■  /n  iij/:/.    i"«    ;".  ,i,   of  .1  III.  liiviil    J''im[-    /Jrrer   IB  (II1  ,l»tmV"il»    /'"ill-/1.    f'dpJi, 

for  190-1. 

tan 

Apr. 

■Uf. 

J  line.  July. 

Aug.  1  Sept 

Oct 

No,. 

tm 

, 

0.08 
.08 

.81 

.93 
.90 
.81 
.90 
.90 
.90 
1.11 
1.30 
L» 
1.30 
1.28 

.78 
.7B 

.70 

.74 
.71 

.84 
.85 

1.30     0.94 
1.44      .90 
1.4)   

,„!,, 

11  M 

ass 

46 

44 

43 
41 
41 

41 

.38 

.n 

■SI 
M 
.S3 
S3 

41 

41 

41 

40 

^ 

■ 

■ 
H 

M 
H 
81 

..■: 

::: 

N 

39 

M 

» 

SS 

SI 
H 

84 

St 

34 

81 

81 

84 

I.  DO 

Lie 

1.81 
1.59 
1.01 
LH 
L48 
1.80 
1.44 
1.48 

1.50 

1.62 

1.02 

1.08 
1.02 

.90 

.TO 

.79 
.TO 
.74 

.70 
.70 

.00 
.08 

.81 

.86 
.82 
.62 

.so 

CM 
3.-. 

.as 
.» 
o 

.«o 
« 

in 

.41 
.41 
.44 
40 
.43 
.41 
.90 
.60 
.TO 
.81 
.87 
.80 
.TO 

.in 

T 

«j 

a 

io 

u 

»- 

40 !     n 

i* 

40 
BO 
80 
SB 

:ts 
8T 
17 
17 
ST 
38 
W 

n 

31 

a 
so 

S4 

m 

-41 

.31 
.13 
.82 
.82 
.S3 

40 

S9 

S9 
38 
81 
SB 

n 

37 
17 
17 
SO 
M 
81 

as 

10 

„ 

» 

3D 

•a 

jj 

•M 

35 

17 

M 

.48  1 

.  IS 

■ 

H 

PROVO   RIVER   AT  8.  P.,  L.  A.  *    8.  L.   K.   R.  BKI1K1E,  PROVO,  UTAH. 

This  station  was  established  May  24,  1903,  by  C.  Tanner.  It 
located  at  the  San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad  bridg 
one-half  mile  from  Provo,  Utah.  The  Ilio  Grande  Western  Rail*' 
bridge  is  about  300  feet  east  of  the  station.  The  gage  is  a  vertk 
rod  fastened  to  a  cottonwood  post.,  which  is  set  in  the  bed  of  the  riv 
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near  the  left,  or  south,  bonk.  The  top  of  the  post  is  spiked  to  a  stringer 
of  the  bridge.  The  gage  is  read  once  each  da;  by  Fred  Thomson. 
Discharge  measurements  at  high  water  are  made  from  the  railroad 
bridge  to  which  the  gage  is  attached.  At  low  stages  measurements  are 
made  by  wading.  The  initial  point  for  soundings  is  the  north  face  of 
the  left,  or  south,  abutment.  The  channel  is  straight  for  175  feet  above 
and  for  300  feet  below  the  station.  The  current  is  swift.  There  are 
(wo  channels  at  low  water  and  one  channel  at  high  water.  Both  banks 
hire  an  elevation  of  about  8  feet  above  the  river  bed,  and  will  over- 
flow only  at  extreme  flood  stages.  The  bed  of  the  stream  it*  composed 
of  gravel  and  bowlders  and  is  somewhat  shifting.  The  bench  mark  is 
t>  cross  chiseled  on  the  top  of  the  south,  or  left,  bridge  abutment  near 
the  northwest  corner.  The  letters  "B.  M."  are  chiseled  near  the 
bench  mark.    Its  elevation  is  6.66  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 


Date. 

Hydrognpher. 

Oue 
height. 

Dlnchaxge. 

0.92 
1.82 
.20 
.88 

Btamd-Jett. 

D«t. 

M.. 

„,, 

Not, 

,, 

D«T. 

M..v 

.,., 

Not. 

Dec. 

1  M 
1  » 
1.7* 
1.64 
I.M 
1.7s 
1.80 
L«2 

i  n 

1.74 

La 
i  f. 
i.« 

"- 

1.40 
1.88 

1  J' 
1.10 
1.08 

■' 

.44 

.» 
CI 

A 

18 

20 

11 

■» 

■a 

.88 

«. 

34 

•j  ■/.■ 
.n 
.« 

.70 

•  ■- 

.88 
.81 

as 

■., 

*>.. 



te 

"... 

a 

«.... 

" 

■» 

.90 

«.... 

ao 

D 

,.. 

W 

___ 

!,_ 

it  17  to  November  18,  UW, 
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llirfiiuj  tnWr.for  Pr-im  Rieer  at  S.  P.,  L.  A.  and S.  L.  R.R.bridor,  Proro,  MjfeJIf 


« 

UiH'hni>re. 

hp'tSi. 

[>i*.-lutlgv. 

M&L 

Ol«h»T*«. 

3£ .  > 

fto. 

Haxmtlflrt. 

(W 

>  ,.„„(  ,.,.' 

J*«. 

S  r.i.L.I  f/i  f. 

ftnt.      1,-i 

O.o 

0 

0,5 

K 

1.0 

200 

1.*  ! 

.1 

3 

.6 

78 

1.1 

24:.' 

l.fl 

.2 

10 

.7 

101 

1.2 

289 

1.7 

.9 

22 

.8 

130 

1.8 

Ml 

1.8    | 

.4 

:i7 

.9 

ua 

1.4 

400 

1.9    [ 

K^iuiaUd  intuit/lit/  ii;*rh,ir<j,  nf  fri.ru  UWrt  nt  S.  P.,  L.A.m,dS.  /,.  /,'.  fl.  fcndjr, /** 
(Hah,  for  130.1. 


DitwhtiRe  In  sowwd-fral. 

KoMfc 

Miixluimn. 

Minimum. 

ttm*. 

116 
443 
140 

108 

m* 

,, 

832 

2 

188 

ISO 

mill  lo  hol.l  for  the  t 


PROVO    RIVER  AT   MOUTH    OF   CANTON,  NEAR  PROVO,  UTAH. 

This  station  was  established  July  27,  1889,  by  Samuel  Fortier. 
is  located  about  6  miles  north  of  Provo  and  above  the  head  of  m 
of  the  Irrigation  canals  of  Utah  Valley.  The  diversion  works  of 
company  which  develop  power  at  the  mouth  of  Provo  Canyon 
electric  transmission  to  the  mines  west  of  Provo  are  located  aboi 
miles  above  the  station.  The  Heber  branch  of  the  Denver  and 
Grande  Railway  passes  within  20  feet  of  the  new  gage  rod.  The 
tion  is  one-eighth  mile  above  the  county  bridge.  The  old  gage  i; 
inclined  rod  set  on  the  left  bank.  The  new  gage  is  n  vertical  as 
stick  set  on  the  right  bank  90  feet  northeast  of  the  old  gage,  f 
gages  read  +.80  feet  when  the  new  gage  was  installed,  but  the  zer 
the  new  gage  is  0.10  foot  above  the  zero  of  the  old  gage.  The  j 
is  read  twice  each  day  by  L.  T.  Walter.  Discharge  nieasuren> 
are  made  by  means  of  a  cable  and  car  located  at  the  gage.  Ins  tea 
using  a  tagged  wire,  the  cable  has  been  marked  with  white  paint  ei 
3  feet.  The  initial  point  for  soundings  is  the  first  white  mark  on 
cable  south  of  the  vertical  post  which  supports  the  cable  on  the  r 
bank.  The  channel  is  straight  for  200  feet  above  and  for  100 
below  the  station.     The  right  bank  is  steep  and  rocky  and  ha; 
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iteration  of  about  10  feet  above  the  zero  of  the  gage.  The  left  bank 
s  sloping  and  has  an  elevation  of  about  7  feet  above  the  zero  of  the 
jage.  It  is  liable  to  overflow  at  flood  stages.  The  bed  of  the  stream 
s  composed  of  bowlders  and  is  permanent.  The  current  is  swift  and 
it  flood  stages  has  a  velocity  that  is  too  high  for  accurate  measurement. 
There  is  one  channel  up  to  the  point  where  the  river  overflows  the 
eft  hank.  Above  this  stage  there  are  two  channels.  The  bench 
nark  is  a  cross  chiseled  in  a  limestone  rock  about  1  foot  square,  which 
bears  south  15°  E.  and  is  100  feet  distant  from  the  old  gage.  Its 
elevation  is  6.98  feet  above  the  zero  of  the  old  (inclined)  gage.  The 
letters  "B.  M."  are  chiseled  in  the  rock. 

The  observations  of  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrographer. 

Discharge  measurements  of  Provo  River  at  mouth  of  canyon,  near  Provo,  Utah,  in  1908. 


Date. 


January  19  . . 

ApriU 

May  27 

Jone5 

Julv9 

Augnst3 

September  20 
October  21... 


Hydrographer. 


Gage  height.    Discharge. 


G.  L.  Swendsen 

C.  Tanner 

do 


.do 
do 
.do 
.do 
.do 


Feti. 

Sccond-fcct. 

4.02 

182 

4.66 

381 

4.75 

393 

6.10 

1,197 

4.28 

220 

4.20 

193 

4.  20 

182 

4.40 

215 

&an  daily  gage  height,  in  feet,  of  Provo  River  at  mouth  of  eanyrm,  near  /Vo»;o,  Utah,  for 

1903. 


Day. 

June. 

JlllV. 

1... 

•1  35 

2.. 

4  35 

3... 

4  35 

4.. 

•1  30 

* 
5.. 

6.. 

4  30 

7. 

<».  10 
5.  90 
5. 97 
5.  90 
5. 73 
5.  77 

5.  r>7 

•1.30 
4.30 
4.30 
4.25 
4.30 

h 

».. 

10.. 

u.. 

12.. 

• 

13.. 

4.30 
4.30 
4.30 
4.30 
4.30 
4.30 

U.. 

15.. 

.">.  CO 

5.  17 
r>.  42 
5.  37 

!«.. 

17. 

W.. 

Aug.       Sept. 


4.25 


4.20 
4.20 
4.20 
4.20 


4.25 
4.20 


4. 15 
4.15 
4.15 
4.10 
4.10 


4.20 

4.10 

4.20 

4.15 

4. 15 

4.20 

4.20 

4.20 

4.30 

4.20 

4.30 

4.20    . 

4.20 
4.20 


4.30 
4.30 
4. 25 
4.25 
\      4.'20 


Oct. 

Nov. 

Dee. 

4.35 

4.40 

4.55 

4.40 

4.40 

4.55 

4.40 

4.40 

4.55 

4.40 

4. 55 

4.40 

4.40 

4. 55 

4.40 

4. 40 

4.40 

4.40 

4.55 

4. 35 

4.55 

4.35 

4. 45 

4.55 

4. 35 

4. 45 

4.55 

4. 35 

4. 55 

4.55 

4.35 

4.55 

4.  55 

4.35 

4.  HO 

4. 35 

4.70 

4.50 

4.40 



4.50 

4.40 

4.  lift 

4.45 

4.40 

4.65 

4.45 

\    \.<e& 

\        \.*& 
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ilea/i  da  it;/  gai/f  hright,  in  f-rt.  of  /Vino  Hirrr  "1  mouth  of  ■:amtoii,  near  Pruru,  t 
1903— Continued. 

n»j-. 

Jun, 

July. 

An*. 

Sept. 

Ocl. 

Not. 

5.  so 

5.23 

4)0 

4.JM 

4.30 
4,20 
4.20 
4.50 

4.16 

4.16 
4.  IS 
4.15 
4.30 
4.20 

4.  ID 

4.20 

4.40 
140 
140 
140 
1*5 
135 

135 
135 
135 
4.40 
140 
4.40 

4.« 

in 

4.K 

i» 

16E 
1» 

4.H 
1» 
159 

1« 

1 

130 
4.15 
126 
12ft 
126 
126 

. 

6.05 
S.O0 

*2   " 

T 

i2 

4.80 

4.36 
4.26 

■» 

125 
110 
100 

» 

30 

Sating  tabltfor  Provo  Rkrr  at  mouth  ofmnyoi 

,  mar  Provo,  Utah,  for  lit 

bSS* 

n[n!b«ix«. 

Gams 
bight 

niwh«nn-. 

uijfbi 

Dlatharge. 

Gut 

liiljV 

J'!-- 

Fat, 

4.0 
4.1 
4.2 
4.3 
4.4 
4.5 

Setoti-t-fret. 
155 
168 
188 
218 
353 
291 

4.6 

4.7 
4.8 
4.(1 
5.0 
5.1 

Swontf/fW. 
332 
375 
420 
465 
515 
565 

5.2 
5.3 
5.4 

5.5 
5.6 
5.7 

s-  ^wt-ftrl. 
820 
fi70 
7.'(0 
790 
850 
915 

5.8 
5.0 
6.0 

6.1 

■    1. 
I, 

Table  uncertain  owing  to  change  of  gage  and  an  obstruction  in  the  river  du 
latter  part  of  the  year. 

EilimaUd monthly  ditchargeof Prow  River atmtrulh oj 'canyon,  riearProvo,  Vtah,j 


June  7-30  . . 
July 

August 

September. . 
October.... 
November.. 
December  .. 
The  period  . 


Sunday  discharges  estimated . 


ion.] 
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SPANISH  PORK  BTVEB  NEAR  SPANISH  FORK,  UTAH. 

This  station  was  originally  established  May  23, 1900,  by  C.  C.  Babb. 
It  was  reestablished  March  26, 1903,  by  C.  Tanner.  It  is  located  600 
feet  above  the  dam  of  the  East  Bench  Irrigation  Company  and  5  miles 
southeast  of  Spanish  Fork,  Utah.  The  Rio  Grande  Western  Railroad 
track  is  about  300  feet  northeast  of  the  gage.  The  gage  is  a  1  by 
4  inch  redwood  stick  4  feet  long.  It  is  driven  firmly  in  the  bed  of 
the  river  and  is  well  braced.  It  is  graduated  to  feet,  tenths,  and  fif- 
tieths, and  located  near  the  right  bank  about  1  foot  from  the  water's 
edge.  It  is  read  once  each  day  by  Levi  Thorpe.  Discharge  measure- 
ments are  made  by  wading.  The  initial  point  for  soundings  is  a  peeled 
willow  stake  on  the  right  bank  2  feet  northeast  of  the  gage.  The 
channel  is  straight  for  150  feet  above  and  below  the  station  and  the 
current  is  swift.  The  right  bank  is  about  4  feet  above  the  bed  of  the 
stream.  It  is  covered  with  a  dense  growth  of  willows  and  is  not  liable 
to  overflow.  The  left  bank  is  about  5£  feet  above  the  bed  of  the 
stream.  It  is  also  covered  with  willows.  The  bed  of  the  stream  is 
composed  of  coarse  gravel  and  sand,  somewhat  shifting.  The  change 
in  the  cross  section  takes  place  principally  in  the  right  half.  There  is 
but  one  channel  at  all  stages.  The  bench  mark  is  a  cross  on  a  lime- 
stone rock,  which  bears  south  36°  east  and  is  29  feet  distant  from  the 
gage.  On  the  south  face  of  the  rock  are  the  letters  "U.  S.  G.  S."  in 
black  paint     Its  elevation  is  7.16  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  G.  L.  Swendsen,  district  hydrogragher. 

Ditcharge  measurements  of  Spanish  Fork  River  near  Spanish  Fork,  Utah,  for  190.i. 


Date. 

Hydros  rapher. 

Gage 
heiKht. 

Fed. 
1.61 
1.88 
2.42 
1.88 
1.50 
1.41 
1.39 
1.38 

Discharge. 

March  28 

C.  Tanner 

Skcontl*/*  ft. 
124 

April  27 

do 

172 

May  28 

do 

2(i8 

June20 

C.  Callister 

145 

July  29 

C.  Tanner 

72 

September  22 

October  26 

do 

53 
51 

December  15 

do 

53 

IHR  100— 04 10 
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<,(.,„,  ,l.,il,/  ij,tge  hehjhl.in  fed,  of  Spanali  Fbrt  Hirer  nrar  Spnmth  Fork,  &ah,farm 

n«y. 

Apr     Mi* 

(WM  '  Julv- 

IN      L« 
2.9ft     I.M 
».M     I.M 
2.W     I.M 

&U0       1.0S 

1  N !  LM 

2  70  !   LM 

A  iic  !  sept.  1  Ob. 

LMJLM    LM 
i.m  ;  LM    LM 
LM  ■■  1  »    LM 

Ml    M 

I.*1  l.» 

1.40 !  Lfll 

l.E      l.» 

1.41     I* 
l.S"     1<> 

l  :b 

l  -.■ 

;  H 

!•: 

i.  w 

1.43 
1.42 

i.a    LM 

l.M  !  l.W 

IK       I  11 

H 

1      .1 
1    M 
LM 

1    i- 
I.M 
1.48 

!    Si 
1.40 

LSI 

I.M 
1.30 
I.M 

]  5V 
I.M 

l.W 
LM 

a  io 
n« 
■  u 

2.82 
130 
».*■ 
2.  SO 
■J  HI 

-.■  to 

111 

a.  so 
i» 

i  n 
1.14 

3  » 

J  M 

:  l- 

1  M 
1  H 

2.42 

i  m 

2.10 

1  M 

t.w 

1.84 
I.M 
1  -t 
I.M 

i  n 

I.N 

i  n 

1  72 

I. TO 

l.W 
I.M 

LM 

L« 

1.48 

1.50 
I.M 
Lift 

1.24     I.M  '  1.12 

l.W  |  I.M     1.42 

,, 

1.S4 

1.82 
1.82 
LM 
LM 

1  42  1  1  W 

1  -.1    ■  1 

1.42 
1. 12 

i  a 

1.(3 
1.40 
1.43 
1.40 
1.40 
l.W 
1.38 
I.M 
1.M 

LM 

l.W 

1.38,  1.42      EH 
l.W  ■  1.42     \M 

,. 

a 

g_ 

LM  i  1 
I.M  .   1 

M 
40 
M 
34 

34 
H 

M 

as 

1.28 
l.W 
1.38 
LM 
1.40 
LM 
LM 

l.M  u 

1.44  |    I.I 
LM     U 
1.11  '   l» 

L»l   I* 
1.2*1   l.» 
LM     I" 
l.W     1." 
1.3 

., 

LM 

l.SO 
1.40 
L« 

1.40 

1 

j, 

M 

SO 

Hilling  UMffor  ttymtish  Vurk  Rin 
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ible  for  Spanish  Fork  River  near  Spanish  Fork,  Utah,  from  June  4  to  December 

31,  1903. 


t. 

Discharge. 

Gage 
height 

Discbarge. 

Gage 
height. 

Discharge. 

Gage 
,   height. 

Discharge. 

Second-feet 

'      Feet. 

Second-feet. 

Feet. 

Second-feet.  i 

Feet. 

Second-feet. 

23     , 

1.7 

107 

2.2 

207 

2.7 

314 

36 

1.8 

127 

2.3 

227 

2.8 

336 

53    ' 

1.9 

147 

2.4 

248    ; 

!      2.9 

358 

71 

i 

1       2.0 

167 

2.5 

270 

3.0 

380 

' 

89 

i 

2.1 

1 

187 

1 

2.6 

292 

i  monthly  discharge  of  Spanish  Fork  River  near  Spanish  Fork,  Utah,  for  1903. 


Month 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

30 

193 

89 

122 
227 
218 
79 
48 
52 
55 
50 
50 

6,049 
13,958 
12, 972 
4,858 
2,951 
3,094 
3, 382 
2,975 

319                143 

388 

103 

64 

85 

107 
53 
39 
46 

>er 

96                39 

78  '               28 

«er... 

er 

85 

28 

3, 074 
53, 313 

iod 

SEVIER   RIVER   NEAR   GUNNISON,  UTAH. 

station,  established  by  Caleb  Tanner  on  June  29,  1900,  is  at  the 
bridge  which  crosses  the  stream  4  miles  west  of  the  town  of 
jon  on  the  road  to  West  View  precinct.  The  gage  is  a  vertical 
inch  redwood  timber  painted  white  and  nailed  to  a  bridge  pile 
ght  bank  of  the  stream.  It  is  graduated  by  means  of  black 
i>  feet,  tenths,  and  fiftieths.  Discharge  measurements  are  made 
nary  stages  from  the  bridge  to  which  the  gage  is  attached.  At 
ter  they  are  made  by  wading  about  200  feet  below  the  bridge, 
itial  point  for  soundings,  when  measurements  are  made  from 
dge,  is  the  bridge  pile  to  which  the  gage  is  fastened  on  the  right 
f  the  stream.  When  measurements  are  made  by  wading  the 
point  for  soundings  is  a  blazed  willow  peg  driven  into  the  right 
>f  the  stream.  On  the  left  bank  directly  opposite  the  initial 
s  a  1  b}r  3  inch  wooden  peg  standing  5  inches  above  the  ground, 
tannel  is  straight  for  300  feet  above  and  below  the  station, 
anks  are  about  10  feet  above  the  bed  of  the  stream,  are  covered 
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frith  salt  grass,  and  are  not  liable  to  overflow.  The  lied  of  the  stream  is 
■oii)]xised  of  Mind  and  gravel,  free  from  vegetation,  mid  is  permanent. 
There  is  one  channel  at  all  stages.  At  low  water  the  low  velocity  at 
:he  bridge  makes  the  measurement  inaccurate  because  of  the  brM^ 
Mies  and  floating  debris.  This  is  overcome  by  using  the  section  lx>lo«. 
The  bench  mark  is  the  top  of  a  post  at  the  southeast  corner  of  ibt 
bridge  marked  in  pencil  "  IT.  S.  G.  S.  gage  B.  M."  It*  elevation  it 
13.23  feet  above  gage  datum. 

The  observations  at  this  station  during  19*13  have  been  made  under 
he  direction  of  G.  L.  Swendsen,  district  hydrographer. 

D'ltchargf  mr'Umre.mnitt  of  Stvtir  Riivr  near  (lunrrittm,  IHriit,  in  1S0S. 


January  25 

March  14 

April  11 

.Tunc  M 

July  30 

September  7  . . 
November  11  . 


Mean  daily  gage  hcitjhl,  in  feet,  of  Sevier  Rii'er  n 


t.  Jul]'.  Aug.  Sept.    I 


i  January  28  lo  February  21.  IncluxlTe. 


*-]  nrraBioH  basts.  149 

M  daOg  gage  height,  n  fed,  of  Sniff  Sim-  mar  Ambon,  Utah,  for  WW— Oontlnned. 


Day. 

JH. 

r» 

KK 

Apr. 

Hay.  June. 

July. 

** 

*.„ 

CM, 

Hot. 

Bet 

I  ■ 

LfJ 

1  ■ 

n 

J  IS 

.'.15 

J  15 

Lte 

LSG 
t* 

J. 37 
19 

l.HI 

l4t 

«.ft 

.» 

.70 
.70 
.ft 

1.« 

i .  si 
].« 

LJO 

i.i  n 

■V 

n-M 

ii  in 

0.M 

.at 

.w 

ftn 

.ft 
.ft 

.72 
.» 
.ft 
•ft 

.■ 

.« 

M 

., 

41 

» 
H 

n 
«o 
to 

■:-! 

■  ■■■1 

(■) 

10* 

100 

("1 

(•) 

n  January  38  to  February  41,  lncluah 

IT  taofe/or  Sevier  finer  near  Gunnwon,  LtaA,  for  1908. 


l*5bV 

DUcharge. 

bet«!>c. 

n^ 

hS^ft. 

__ 

he&fat. 

Dtocbane. 

M. 

StamA-fltt. 

Art 

At**** 

Act. 

9crxmd-fczt, 

Ad. 

'Seco*d-jttt. 

0.3 

8 

0.0 

47 

1.5 

136 

2.1 

268 

.4 

12 

1.0 

58 

1.6 

164 

2.2 

296 

.5 

IS 

1.1 

71 

1.7 

174 

2.3 

324 

.6 

22 

1.2 

86 

1.8 

194 

2.4 

362 

.7 

29 

1.3 

101 

1.9 

216 

2.6 

380 

.8 

37 

1.4 

117 

2.0 

241 

Table  well  determined. 


EkiitiaUd  monthly  discharge  of  Sevier  1 

[Drainage  area,  I,M 

ij. 

16  Square  mfloi.  J 

l>l«cbargo  In  Kivrid-Iec!. 

Total  In 

a.,™* 

Month. 

Maximum. 

Minimum. 

Mean. 

Second -feet 
per  Hiuare 

Depth  In 

awry  1-27" 

fcroary  22-28  <• 

209 
296 
366 
168 
158 
216 
47 
29 
29 

168 
282 
101 
29 

8 
23 

27 
22 
22 

195 
288 
221 
74 
76 
121 
31 
24 
25 
31 
48 
167 

108 

10,443 
3,999 

13,569 
4,403 
4,673 
7,200 
1,906 
1,476 
1,488 
1,906 
2,856 
3,975 

0.049 
.072 

.065 
.019 
.019 
.030 
.008 
.006 
.008 
.008 
.012 
.042 

0.049 
.019 

\j 

Member 

tober 

vember 

8 

The  period 

366 

67,914 

.027 

.271 

o  February  21,  and  December  1fV,U-U,H 
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VEB  nk.ik  ounmson.  utaii. 


I 


Tliis  station  was  established  .June  30,  1900,  by  Caleb  Tanne 

lu.'iilvi]  i  miles  n.irlliciu-it  of  (jiinnison  and  one-eight  mile  wotol  t!» 
Rio  (irande  ami  Western  Itailroad.  The  station  is  just  west  of  th 
second  farmhouse  along  the  railroad  track  north  from  (iuunwm. 
The  gage  consists  of  a  strongly  braeed  vertical  timbre  dmrn 
thinly  into  the  lied  of  the  stream  MM  the  left  bank,  about  100  f«t 
■bftra  Ihe  ford.  It  is  painted  white  and  graduated  by  mesa- 
black  (mini  to  feet,  tenths,  and  fiftieths.  Discharge  measurawnts 
are  made  by  wading  directly  under  a  wire  stretched  across  tbt 
rifWS  at  UH  slation.  The  initial  point  for  soundings  is  the 
side  of  n  post  alatut  :i  feet  high,  on  the  left  bank,  to  which  the  taxied 
line  in  attached.  The  channel  isi  straight  for  LOO  feet  above  anil  for 
800  feel  below  the  station.  Tlw  current  is  swift.  Doth  bank-  are 
alioiit  li  feet  above  Ihe  lied  of  the  stream,  composed  of  clay,  nnu  cov- 
ered with  grass.  The  bed  of  the  stream  is  composed  of  sand  and 
gravel.  It  U  elean  and  fairly  permanent.  There  is  but  one  cbtUI  , 
at  all  stages.  The  bed  shifts  somewhat  during  floods,  but  except  fur 
this  the  condition*  are  good  for  accuracy.  The  bench  mark  is  tin1  ftf 
of  a  cedar  post,  I  foot  in  diameter,  set  lirmly  in  the  ground,  *Dfed 
west  of  the  gage  rod.  Its  elevation  is  ",.!«;  feet  above  the  gage  (latum. 
The  observations  lit  this  station  during  1908  have  been  made  under 
the  direction  of  (i.  L.  Swendsen,  district  hydrographer. 


""""""""<"""""""• 

tfSrmPtttAM 

ti'  itttir  O'uii'iirun,  Vkth,  in  izkjJ. 

Dale. 

Hydro 

,„ph„. 

Gage  height.    Disclurp- 

J«,H»r   24 

Caleb  Tanner 

1.72 
1.78 
1.76 
2.18 
2.18 
1.73 

Steowl-ft'. 

4 

»n.]  INTERIOR   BABIN. 

Jfam  daily  gage  height,  inftet,  of  San  Pilch  Rirtr  n«i 


D.y. 

J*». 

Fob. 

tf.. 

«,. 

Mvf. 



July. 

.„. 

** 

.,, 

Nov.     IUst, 

t 

1.7S 

1.7,1 

i.to 
i.™ 
i.to 

1.71. 

i  ;.-. 
1.70 
l-TO 

1.70 

1.W 

1.10 
11 
1.70 
1.10 

i.m 

1.70 
LID 

i.W 

i.ra 

LTD 
1.71 
1.71 
IT* 

1.71 

1   Tl 

1 .  U 
1.70 

1.71 

L7l 
1.70 

1.70 
l.« 
1.70 
I.JO 
1.70 
1.74 
1.74 
1.7B 
1.7S 
1.74 
1.78 
1.74 
1.74 
1.70 
1.74 
1.78 
L78 
1.74 
1.7B 
1.70 
1.70 
L76 
1.78 

1.H 
1.19 
1.B0 

1.76 
1.W 
1.7B 
1.7S 
1.80 
1.83 

L72 

1.78 
1.7S 

i.ao 

1.70 
1.7* 
1.78 

1.78 
l.SO 
1.118 

ISO 

l.M 

*.« 

1*4 
S.4B 

1** 
3.84 

S.S4 

iu 

9.M 

1. 44 

2.86 
l« 

na 
j.« 

-.■.  Stl 

a.  88 

10* 

148 
2.48 

2.68 
2.68 
£68 
US 
1M 
IS 
1« 

i.a 

151 
IK 

112 

144 

140 
140 

i.tt 
191 
!LM 
1.40 
1M 
1S4 
2.61 
■!  ■•; 
164 
154 
154 
1.62 
140 
140 
2.40 
140 

1910 

134 
1.84 

1,30 
2.20 
2.  IS 
118 
120 

llfl  J  2.1B 

120  '  2.00 
120     l.K 

118     1.90 
120     1.90 
2.22     1.90 
2,22      1.90 

118  |  1.88 

!:"■!:« 

m     i  «o 

J, 
1 
1 
1 
I 
1 
1 
1 
1 
I 
1 
1 
L 

1 

1 

7" 
T» 

A 

,L1 

('J 
«t 
44 

» 

•1 

71 

n 

* 

69 

« 
U 

ft 
02 
IB 
OS 

n 
» 

71 

n 

71 

1  -)■         1  HO 

k. 

1.88 

1.88 
1.80 

1.80 
l.« 

1.88 

1.88 

l.» 

1.88 
1.88 

1.90 
1.90 
1.90 
1.90 

l.» 

l.SO 
1.80 
1.W 

LH 

1.80 
1.H0 

i.n 

1.70       1.70 
1.1*       1.76 
1.76  I     1.74 
1.7*  |     1.7* 

1  "8  '     1  76 

1"6  '     1  78 

LH 

110 
110 
118 

110 

2.18 

1.40 

1.10 

LIB 
1.86 

1-1        1-8 

n       ,  _„ 

: 

1  St       1-8 

IS. 

,.7.       1.78 

» 

n. 

1.80        1.78 

1  16       1  78 

1.80  j     1,78 

2.20    1.88        84     1.78     1.78       1.68 
2.X     1.88        84     1.78     1.78       1.78 
120    l.Aft     1.84     1.7*     1.78       1.7S 

H 

2.18     1.88        84     1.78  :  l.SO       I.  SO 

'■"1 1  '•" 

Hating  tat 

=  R1\ 

lefor 

.s 

Pitch 

Rirer 

MloF 
Gun 

"™" 

■a. 

fori 

'to.i. 

l£«&.   |  Dtocb.W. 

height. 

Discharge. 

a 

JVrt,       Srantd-Jert. 

**,. 

OM** 

/M. 

1.7    '              fl 

2.0 

3 

2..S 

1.8    1             IS 

2.1 

W 

2.4 

1.9    1            28 

2.2 

2.5 

|  lllwhHrg,.. 


»| 
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STREAM   MEASUREMENTS   IN   1903,  PART   IV. 


[NO.  100. 


Estimated  monthly  discharge  of  San  Pitch  River  near  Gunnison,  Utah,  for  190S. 

[Drainage  area,  836  square  miles.] 


Month. 


January^ 

February  « 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


13 
11 
18 
79 
158 
129 
69 
63 
26 
39 
18 
18 


Minimum. 


9 

3 

5 

11 

79 

63 

60 

24 

22 

16 

11 

7 


158 


Mean. 


10 
6 
12 
30 
123 
95 
64 
31 
25 
22 
15 
15 


37 


Total  in 
acre-feet. 


615 

333 

738 

1,785 

7,563 

5,653 

3,935 

1,906 

1,488 

1,353 

893 

922 


27,184 


Run-off. 


Second-feet 

per  square 

mile. 


0.012 
.007 
.014 
.036 
.147 
.114 
.077 
.037 
.030 
.026 
.018 
.018 


.045 


Depth  in 
Inches. 


0.014 
.007 
.016 
.040 


.127 
.089 
.043 
.033 
.030 
.020 
.021 


.609 


a  Ice,  January  28  to  February  22. 
HUMBOLDT  RIVER   NEAR  OREANA,  NEV. 

On  the  lower  reaches  of  this  river  measurements  have  been  made 
for  a  number  of  years  near  Oreana,  and  the  results  show  the  amount 
of  water  available  for  storage  at  the  possible  reservoir  sites  in  the 
vicinitv  of  Humboldt  station  and  also  for  the  six  canal  svstems  no^ 
in  operation  below  Oreana.  The  station  established  by  L.  H.  Tayloi" 
January  27,  1896,  was  located  at  the  old  Oreana  highway  bridge,  aboii 
12  miles  northeast  of  Lovelocks,  New  The  bridge  abutment  to  whic 
the  gage  was  fastened  was  undermined  and  fell  May  20,  1897.  A  ten 
porary  gage  was  used  until  September  8,  1897,  when  a  new  incline 
one  was  placed  on  the  left  bank  of  the  river  about  a  mile  and  a  hal 
above  the  site  of  the  old  gage  and  opposite  the  Central  Pacific  Railrotu 
section  house. 

This  gage  was  washed  out.  The  present  gage  was  establishec 
November  29,  1902,  by  E.  C.  Murphy.  It  is  vertical,  in  two  sections 
and  is  spiked  to  piles  at  the  site  of  the  old  dam.  The  datum  is  tin 
same  as  that  of  the  old  gage.  The  ^n^  is  read  once  each  day  bj 
John  Hart.  Discharge  measurements  are  made  at  high  water  b; 
means  of  a  cable  and  car  located  at  the  gage.  At  low  water  measure 
ments  are  made  by  wading  a  short  distance  below  the  station.  Tb< 
channel  is  straight  for  300  feet  above  and  for  200  feet  below  th< 
station.  The  current  is  moderate.  The  right  bank  is  high  and  wil 
jjot  overflow.     The   left  bank  will  overflow   only  at  extreme   higl 
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arter.  There  is  but  one  channel  at  all  stages.  The  bed  of  the  stream 
fc  Bandy  and  shifting.  The  bench  mark  consists  of  1  nails  driven 
(to  the  pile  to  which  the  upper  section  of  the  gage  is  fastened.  Its 
nation  is  5  feet  above  the  zero  of  the  gage. 

Ilhe  observations  at  this  station  during  1903  have  been  made  under 
m  direction  of  A.  E.  Chandler,  district  hydrographer. 

-  Discharge  wumrrainiB  of  Humboldt  River  near  Oreana,  Net. ,  in  1903. 


*                          Dale. 

Hrdrognpher. 

Gage  height 

Discharge. 

.Lrf.25 

ftet 
1.02 
.98 
.73 

2.46 
1.95 

-  .10 

Second-feet 

Et  28 

Emj21 

Ey_8 

ESalrlS 

Mean  daily  gage 

height,  in  feet,  of  Hum 

bold!  Siper 

near 

Oreana 

for  1903. 

Day.                1 

u, 

Ht. 

Mm. 

Apt.    May 

June.  Jul; 

A<w. 

Re*. 

Oct. 

Not.       Dec. 

1                                            0 

to 

VI 

.10 

SO 

LM 

1.70 

1 

-    .20 

■ 

1.10 

2.40 

-  .10     -  .10 

HI 

t. 

JO 

J0 

M 

ttt 

2-ao 

10 

-  .20  !   -  .10  :  -  .10 

M 

JJ 

'..i 

i.SO 

1.10 

1.10 

2.90 

*>,  - 

I" 

-  .20 

1-. 

-   .10  ]   -   .10 

1 

.00 

.K> 

70 

LOO 

1.10 

.SO 

2J0 

TO     - 

10 

-  .10 

-  .10 

-  .10 

». 

» 

.« 

70 

l.TO 

1.10 

.n 

2.10 

TO     - 

10 

-  .10 

-  .10 

......  . 

to 

.« 

1.10 

.so 

JO 
M 

*) 

ij> 

» 

1.10 

1.10 

.■jo 

■-M-.' 

i-i  ■ 

10 

-  .10 

-  .10 

a... 

-  .10 

a 

60 

.M 

.10 

2.10 

1.10 

.60 

2.00 

60  .  - 

to 

-  .10 

-  .  10  |  -  .  10 

M.. 

» 

n 

2.20 

1.30 

.40 

2.00 

60     - 

-  .10     -   .10 

*... . 

-*, 

.W 

Si) 

a.SD 

j.ao 

.00 

l.W 

Ml- 

10 

-  .10 

-  .10 

-  .10 

60 

Ml 

.« 

to 

60 

1« 

-AM 

1.20 

J. a) 

..» 

l.W 

10 

-  .10 

-  .20 

-.20 

11 

40 

_ 

-  .10 

60 

.90 

M 

60 
70 

2.40 

I.IO 
1  10 

.70 

l.W 
l.W 

40 

" 

-.20 

-  .20 

It 

10      -    .30 

-  .10 

».. 

so 

.80 

BO 

2.40  '  1.10 

.70 

1J» 

SO 

- 

10      -  .30 

-  .20 

-  .20 

0 

40 

90 

1.70 

B 

40 

.»] 

H 

2.80     1.00 

1.10 

1.70 

SO      - 

10      -  .30 

-  .10 

-  .20 

a 

,«0 

no 

2.  SO      1.00 

10      -    .») 

—  .20 

« 

as 

.DO 

» 

•1. 30      1.00 

1.40 

1.50 

20 

- 

io     ■  .ao 

-  .10 

-  .20 

n 

1.00     1 

!■! 

'J  JO         90 

i.ao 

1.60 

1.40 
1.40 

2D 

~ 

io  ■  -  '.X 

-'Io 

a 

-  .20 

■•< 

l.tti     1 

l.w 

1.40 

10  .     -   .20 

-  .10 

«• 

TO 

1.30,  1 

io  j.ao    .au 

1.60 

1.90 

20 

- 

10  |  -  .20 

-  .10 

-   .10 

a. 

70 

1  1 

10     'i«     1.00 

I.SO 

1.30 

10 

- 

-  .10 

-  .10 

H ., 

« 

2.70 

1.20 

lOJ-.lO 

-  .10 

+  .10 

«0 

1.10 

STKEAM    MKAHUREMBNT9   IN    1903,   PART   IV. 
Haliiuj  hMef-r  Humboldt  Riitr  near  Onrroiu,  Arr.,  for  J9M 


tiSgu. 

IMIBlilll 

i£jgt 

[ii-hi.n;.-. 

mjm. 

.«_ 

Gsgi- 
befiht. 

1'.-:-'.      1 

fuel. 

K-(W-/«». 

«•<. 

9tam>t-/nt. 

ftrf. 

■momMm 

Rrl 

1 

-0.3 

B 

0.5 

77 

1,3 

187 

2.1 

1 

-  .2 

13 

.8 

89 

1.4 

203 

2.2 

| 

— 

1 

m 

.7 

101 

1.5 

220 

2.3 

' 

() 

28 

.8 

114 

1.6 

08 

2.4 

r*    I 

1 

37 

,» 

128 

1.7 

ttB 

2.5 

'"'    1 

s 

4« 

1.0 

142 

1.8 

279 

2.H 

m;    I 

3 

n 

1.1 

UN 

1.9 

am 

2.7 

m    1 

4 

ftfi 

1.2 

171 

2.0 

328 

T*l. 

pfn 

rly  well  ile 

t-nuinerl 

Iteimtitrd  monthly  ditchargt  of  Mumlxitdt  Hietr  near  Oreana,  ttm,  for  iWS. 
|Dr»tn»geiire»,  !3,«ttl  aquar?  inllw.] 


[ilsrlmnre  i»  Koond-lML 


Minimum      Minimum. 


SW.-I  mil -fit- 

persraM 


January 

February  

June 

July 

August 

September 

October 

November 

De<«niber 

The  year  . 


0.005 
.009 
.000 
.025 

.012 


.001  i 
.001 


.001 
7ii8 


.] 
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HUMBOLDT  RIVER  NEAR  GOLCONDA,  NEV. 

he  gaging  station  near  Golconda  is  located  near  the  great  northern 
1  of  Humboldt  River  and  below  the  central  valley.  It  is  about  12 
s  above  the  mouth  of  Little  Humboldt  River.  The  station  was 
blished  by  L.  H.  Taylor,  October  24, 1894,  and  has  been  maintained 
inuously  since  that  time.  It  is  located  li  miles  north  of  the  town, 
new  inclined  gage,  installed  November  28, 1902,  by  E.  C.  Murphy, 
stened  to  the  left  bank  by  4  by  4  inch  stakes.  The  zeros  of  the 
ind  new  gages  are  at  the  same  elevation.  The  bench  mark  is  a  4 
:  inch  timber  driven  4  feet  north  of  the  cable  post  on  the  left  bank, 
a  elevation  of  10.75  feet  above  the  zero  of  the  gage.  Measure- 
ts  are  made  from  a  cable  and  suspended  car.  The  banks  are 
.erately  high,  but  liable  to  overflow  at  extreme  high  water.  The 
of  the  stream  is  of  gravel  and  sand  and  is  somewhat  shifting, 
he  channel  is  straight  for  300  feet  above  and  for  100  feet  below  the 
ion.  There  is  but  one  channel  at  all  stages.  At  the  cable  the  cur- 
:  is  sluggish  at  low  stages,  but  measurements  can  be  made  above  or 
>w  by  wading.  *  The  gage  is  read  once  each  day  by  Irene  Lyng. 
he  observations  at  this  station  during  1903  have  been  made  under 
direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Humboldt  River  near  Golconda,  New ,  in  1908. 


Date. 


•ch24... 

e6 

ell 

f20 

?U8tl2... 

-ember  6 


Hydrographer. 


D.W.Hays.... 
W.  A.  Wolf.... 
D.W.Hays.... 
W.  A.  Wolf.... 

do 

A.  E.  Chandler 


Gage 
height. 

Discharge. 

Feet. 

Senmd-fttt. 

3.80 

234   • 

4.22 

331 

4.46 

315 

3.  36 

.85 

29.6 

-  .23 

1.5 
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Mf.au  dii'lii  gage  height,  in  /«(,  nf  ll><iuMdt  River  near  Golamda,  _\>r.,  for  1903. 


D.JF. 

JlUl. 

Kb. 

w«. 

Apt. 

Maj. 

,„„, 

Jnljr. 

AOg. 

Sept. 

Oct. 

*,. 

0. 

, 

.90 

]  DO 
1  00 
l.JO 
1.10 
]  10 

1.29 
1  20 

1.20 
190 

i  at 

L30 
1.80 

an 

10 
L60 

l.M 

2.00 

2.10 
2.20 

2.40 
8.00 

a.  oo 

8.00 
8,00 
3.10 
3.10 

MB 

8.20 
3.20 
1.20 
8.20 
8.20 

8,00 

8.00 
3.00 

3.00 
3.00 

8.00 
3.00 
8.00 

8.20 
3.  SO 
8.80 
8.20 

8.00 
2.80 

8.20 
8.30 

S.TO 
8.80 

3.90 
3.  SO 

8.90 
8.80 

4.00 

4.10 
1.10 
4.10 
4.20 
4.20 
4.10 

1*1 

8.00 

4.  SO 
4.70 
4.09 

4.40 

4.10 
4.10 

4.00 

8.  SO 
8.80 
8.80 

8.70 
8.  SO 
8.80 

8.60 
8.  BO 

8.  BO 
3.  BO 
8.80 
3.80 
8.90 

4.B0 
4.60 
4.60 

tun 

8*1 

2.30 
2.10 

,i  rn 

nin 

-o.» 

,i« 

4 

4 
4 

B 
5 
« 

8 

6 
& 
6 

5 

40 

m 

70 

80 

40 
70 

00 

oo 

90 
80 

BO 
40 

4 
4 

40 

40 
80 
30 
20 

10 
10 

G 

30 

10 
80 
00 

00 

60 

SO 
40 

80 
10 
» 

SO 
30 
SO 

ao 

30 
80 

30 
30 
30 
80 
80 
> 
SO 

m 

t 

Ill 

18 

to 

20 
80 

40 
10 

;u 

20 

u.i 
Hi 

so 

40 

40 

60 

\ 

„ 

z 

6 

1 
1 

80 
80 
SO 

tn 

00 

so 
so 

70 
70 
TO 
70 
70 
70 
70 
70 
70 

70 
70 
70 
OO 
00 

so 

80 

SO 
30 
80 

20 

80 
30 
3D 

20 
80 

m 

- 

' 

»:::::::::::::::::::::: 

* 
t 

lt 

4.80 

, 

12. 

1 

4.00 
4.30 
4.60 

8.00 
8.10 

B.40 
6.60 
6.80 
6.00 
6.10 
8.20 
6.  SO 
B.SO 

3 

3 
1 

3 

1 

a 

00 
10 

so 

70 

40 
10 
30 

hZ'.Z.'Z'.'Z.'. 

1) 
• 
1 

16 

II 

so.... 

«... 

s. 

• 

24. 

6.80 
8.30 
6.  SO 

8.20 
6.  JO 
8.00 

8.00  1 
8.00  1 

90 

M 

y, 

1.40 
2.30 

t 

24 

■ 

» 

| 

„ 

* 

Rating  bible  for  Humboldt  Rin 

ntar  Golranda,  Nei 

.for  J  90S, 

(lM9 

holttht. 

MadmBA 

Oage 
heuTht. 

liiwhoigt. 

ht'illt. 

Diavluiige. 

Iwljnfc 

lllfoblW*. 

tort. 

S"tt't.t-/fyL 

Ret. 

Sccoad-Jcet. 

ftn. 

S.-.'Jr^-/"/. 

fM. 

.*mm//ff'- 

-0.8 

0.5 

0.3 

10 

2.0 

86 

4.2 

29! 

-    .7 

.6 

.4 

13 

2.2 

99 

4.4 

318 

.6 

1.0 

.5 

16 

2.4 

113 

1.6 

349 

-  .5 

1.0 

.a 

It* 

2.  a 

129 

4.8 

8*3 

-  .4 

1.5 

.7 

22 

2.8 

145 

5.0 

420 

-  .3 

1.5 

.6 

26 

3.0 

163 

5.2 

460 

-  .2 

2.0 

1.0 

34 

3.2 

182 

5.4 

503 

-  .1 

2.5 

1.2 

43 

3.4 

202 

5.6 

550 

.0 

3.0 

1.4 

53 

3.6 

222 

5.8 

600 

.1 

5.0 

1.6 

63 

3.8 

244 

6.0 

650 

.2 

7.0 

1.8 

74 

4.0 

266 

6.2 

710 

Table  fairly  well  determined.    Curve  extended  above  4.50  feet  gage  height.    Bcl*^* 
—0.2  feet  gage  height  discharge  in  estimated. 
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lated  monthly  discharge  of  Humboldt  River  near  Qolconda,  Nev.ffor  1903. 

[Drainage  area,  10, 780  square  miles.] 


Discharge  in  second-feet. 

• 

Total  in 
acre-feet. 

Run-off. 

tooth. 

Maximum. 

• 

Minimum. 

Mean. 

8econd-feet 

per  square 

mile. 

Depth  in 
inches. 

106 
182 
304 
650 
420 
740 
740 
106 

19 

10 
2.5 
2.5 

26 

113 

154 

304 

212 

266 

106 

19 

10 

5 

1.0 
.5 

53 

164 

236 

496 

283 

445 

311 

37 

11 

8 

1.6 

1.1 

3,259 

9,108 

14,511 

29,514 

17, 401 

26,479 

19,123 

2,275 

655 

492 

95 

68 

0.0049 
.0152 
.0219 
.0460 
.0263 
.0413 
.0289 
.0034 
.0010 
.0007 
.0001 
.0001 

0.0056 

▼ 

.0158 

.0252 

.  0513 

.0303 

.0461 

.0333 

.0039 

er. ......... 

.0010 

.0008 

er. ......... 

.0001 

sr  .......... 

.0001 

740 

.5 

171 

122, 980 

.0158 

.2135 

HUMBOLDT  RIVER  AT  PALI8ADE,  NEV. 

station  was  established  November  27,  1902,  by  E.  C.  Murphy. 
ge  is  a  vertical  1  by  4  inch  board  spiked  to  the  right  abutment 

single-span  highway  bridge  one-fourth  mile  from  the  hotel  at 
le.  It  is  read  once  each  day  by  T.  H.  Jewell,  the  hotel  keeper, 
is  a  railroad  bridge  about  500  feet  below.  Discharge  measure- 
are  made  by  means  of  a  cable  and  car  about  one-fourth  mile 
the  gage.     At  very  low  stages,  when  the  current  becomes  slug- 

the  cable,  measurements  are  made  by  wading  a  short  distance 
The  initial  point  for  soundings  is  the  zero  on  the  tagged  wire, 
annel  is  straight  for  200  feet  above  and  for  300  feet  below  the 
.  The  right  bank  is  low  and  liable  to  overflow.  The  left  bank 
.  The  bed  of  the  stream  is  composed  of  gravel  and  sand  and  is 
rient.  There  is  but  one  channel  at  all  stages.  The  bench  mark 
s  of  a  spike  and  three  nails  driven  into  the  bridge  abutment  to 
the  gage  is  fastened.     Its  elevation  is  7  feet  above  the  zero  of 

observations  at  this  station  during  1903  have  been  made  under 
ection  of  A.  E.  Chandler,  district  hydrographer. 
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liwhary?  MflMMMrtl  of  Hum)ioltit  Hirer  at  Palinade,  Nee.,  in  190S. 


\ 

-. 

Hydrograjihcr. 

Gage 
height. 

-■ 

March  21 

Ad. 

2.  as 

3.  HI 
2.10 
1.22 

SewmJ-M 

Jfaiii  (/fii^y  jnjje  height,  ivfert,  i>f  ITttmtioldt  Hirer  at  Paluiade,  Nfr.,for  1903. 


M 
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\ng  tdble  for  Humboldt  River  at  Palisade,  Nev.,  from  November  '27,  1909,  to  December 

31,  1903. 


Gage 
height. 

Discharge. 

height 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

i 
Discharge. 

Feet. 

Second-feet. 

Feet, 

Second-feet. 

Feet. 

Second-feet. 

|      Feet 

Second-feet. 

1.0 

18 

2.0 

153 

3.0 

460 

4.2 

940 

1.1 

24 

2.1 

176 

3.1 

500 

4.4 

1,020 

1.2 

32 

2.2 

200 

3.2 

540 

4.6 

1,100 

1.3 

41 

2.3 

224 

3.3 

580 

4.8 

1,180 

1.4 

52 

2.4 

251 

3.4 

620 

5.0 

1,260 

1.5 

64 

2.5 

280 

3.5 

660 

5.2 

1,340 

1.6 

79 

2.6 

310 

3.6 

700 

5.4 

1,420 

1.7 

95 

2.7 

343 

3.7 

740 

5.6 

1,500 

1.8 

113 

2.8 

380 

3.8 

780 

5.8 

1,580 

1.9 

132 

2.9 

i 

i 

420 

4.0 

860 

6.0 

1,660 

Table  well  determined;  extended  above  3.90  feet  gage  height. 

Estimated  monthly  discharge  of  Humboldt  River  at  Palisade,  Nev.,  in  1902  and  1903. 

[Drainage  area,  5,014  square  miles.] 


Month. 


1902. 
•vember  27-30. . . 
cember 

1903. 

mary 

bruary 

rch 

ril 

y 

ie 

v 

gust 

?tember 

tober 

member 

member 

The  year 


Discharge  in  second-feet. 


Maximum. 


58 
79 


Minimum. 


46 
41 


1, 
1, 

1, 


Mean. 


Total  in 
acre-feet. 


50 
64 


Run-off. 


Second-feet 

per  square 

mile. 


397 
3, 935 


.010 
.013 


153 
132 
540 
540 

860 
660 
740 
64 

28 
41 
64 
79 

1 ,  660 


52 

71 

71 

740 

740 

780 


80  , 
87  ! 
375  ' 
960 
/  / 1 
1,216 


87 

254 

21 

34 

21 

24 

24 

36 

41 

55 

58 

67 

21 

330 

4,919 

4,832 

23,058 

57,124 

47,  407 

72,  357 

15,618 

2, 091 

1,428 

2,214 

3,  273 

4, 120 

238, 441 


Depth  in 
inches. 


.016 
.017 
.075 
.191 
.154 
.243 
.051 
.007 
.005 
.007 
.011 
.013 

.066 


.001 
.015 

.018 
.018 
.086 
.213 
.178 
.271 
.059 
.008 
.006 
.008 
.012 
.015 

.892 
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PINE   CREEK    NEAR   PALISADE,    NEV. 

This  station  was  established  November  27,  1902,  by  E.  C.  Murphy. 
It  is  located  at  the  Eureka  and  Palisade  Railroad  bridge,  1  mile  south- 
west of  Palisade,  Nev.  The  gage  is  a  1  by  4  inch  vertical  board  spiked 
to  the  right  abutment  of  the  railroad  bridge  on  the  downstream  side. 
It  is  read  once  each  day  by  T.  H.  Jewell.  Discharge  measurement* 
are  made  from  the  upstream  side  of  the  single-span  railroad  bridge  tf 
which  the  gage  is  located.  The  initial  point  for  soundings  is  the  rign 
ahutment.  The  channel  is  straight  for  40  feet  above  and  for  200  ft* 
below  the  station.  The  current  has  a  moderate  velocity.  The  righ 
bank  is  high  and  will  not  overflow.  The  left  bank  will  overflow  i 
extreme  high  water.  There  is  but  one  channel  at  all  stages,  but  ilar 
Eng  floods  the  entire  flat  on  the  left  bank  is  under  water.  The  bedo 
the  stream  is  composed  of  gravel  and  sand  and  is  shifting.  The  bene 
mark  consists  of  a  spike  and  three  nails  driven  into  the  abutment  nea 
the  gage.     Its  elevation  is  7  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  wide 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  m*\lwtnut\t  of  Pine  Crer):  mar  Pulimde,  Nev.,  in  1903. 

Daw. 

HydrofjrBnher. 

kS3L  I***"* 

R-rt. 
1.75 
1.50 
1.80 

s™~MW 

1. 

November7 

5. 

Mean  daily  gage  height,  in  feet,  of  Pine  Creek  near  Palisade,  Net:,  for 


.    Mny.  June.  July.   . 


l.wll.tt     1.61 
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J/oih  daily  gage  height,  in  ftel,  of  Pin?  Creek  near  Paliiguk,  Xtr.,  for  190.1 — ('untimitsl. 


i*r 

Jan. 

„. 

liar 

A». 

KaT 

Joo, 

July 

MW 

-r(.|      , 

1110 

l  in 

i  m 

n... 

1  1.76 

i  n 

i  m 

i  a 

IV. 

lao 

l.U 

i  so 

Il<* 

■  Ml 

a. ... 

....      1.35 

1.7% 

l.  JO 

1.50 

I.  a 

l.-v. 

I.M 

l.-v.     [ 

1.S0 

1  M 

;■* 

I'm 

!" 

% 

1  m    1 

* 

i  a 

i,«) 

I" 

I.W 

1    Ml       1 

a 

l.to 

i« 

1.40 

I.M 

1.30 

mo  !  i. 

s 

.    ...     1U 

3«J 

1  u 

1     HI 

i  ii 

1.** 

1.30 

i.fti !  1. 

n 

i  * 

2M 

1  10 

1   in 

I.W 

I.B* 

1.30 

1.70      1 

IW 

1     IU 

l.ltt 

SOUTH   FOKK   OF   HUMBOLDT   HIVBK   NEAK    ELKO,    NKV. 

The  station,  established  August  2!t,  18t»ti,  by  L.  H.  Taylor,  is  located 
10  miles  southwest  of  the  town  of  Elko  and  about  t>  miles  above  the 
junction  of  the  South  Fork  with  the  main  stream.  The  gage  is 
inclined  and" spiked  to  posts  driven  firmly  into  the  right  itank.  A  new 
inclined  gage  was  installed  by  E.  C.  Murphy  November  '22,  1802.  It 
is  at  the  site  of  the  old  one,  the  4-foot  marks  of  the  old  and  new  gages 
coinciding.  The  bench  mark  is  a  4  by  4  inch  timber  driven  4  feet 
south  of  the  gage.  It  is  6.21)  feet  aliove  gage  datum.  The  measure- 
ments are  made  from  a  cable  and  suspended  car  at  a  point  1  mile  above 
the  gage,  the  latter  being  placed  near  the  home  of  the  observer,  for 
hi?  convenience.  At  the  point  of  measurement  the  lianks  are  high, 
and  the  channel  is  straight  for  some  distance  aliove  and  below  the  sta- 
tion. The  bed  of  the  stream  is  composed  of  gravel  and  is  stable.  There 
is  a  good  site  for  a  reservoir  a  short  distance  above  the  station. 

The  observations  at  this  station  during  liW)3  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 


Oueharge 


of  .South  Furl:  ■, 


t  Etk»,  -•<■ 


Mneh  23 

Inne9 

,wie2fl...... 

^ignstfi 

KoTeniherS  - 


[  W.  A.  Wo 
■  A.E.Cliai 


i  100—04 11 
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,  ./,.,/„  .„,,,.    h.ujht,  uifret,  of  South  Fork  of  Humboldt  flit*r  ntur  Klh.,  >.,.)»- 
loos. 


Jmi.     K..I..     »> 


I  si    1  no    l,» 


11 1.30 


., 

Apr. 

Mar.  Ji 

„ 

' 

to 

2.60 

1.70    S 

ao 

*> 

2.30 

1.0ft     f 

ZD 

I 

to 

in 

1.70     1 

Kt 

M 

*,30 

1.70     1 

SO 

i.« 

» 

'■i 

LCI 

i.m    i 

Ml 

UO 

■  ■ 

1.00    t 

TO 

!.*> 

ZOO     ■ 

TO 

in 

1.60 

zoo    < 

To 

M 

1  TO 

1.00     4 

TO 

1.70 

1.80    5.00 

00  '   1,70 

i.so    n.oo 

00 

1.70 

2.70    < 

30 

u 

1.70 

3.70    t 

M 

111 

1.70 

1  Tit 

V 

SO 

1.70 

2.  OS    4 

OP 

Raima  <"'''r  fa  ,S1"^A  F'^  «f  Humboldt  Kin 


x  Elko,  Nevada,  for  1903. 


Gum- 
height. 

tyn. 

»"-» 

Osae 
height. 

feel. 

lUwlinntc 

helgh't. 

«. 

height. 

Rischiigt. 

Sromd-/i~rt. 

Feet. 

Si'rwvl-fflrt . 

Fttt. 

SuomtJaL 

0.0 

2 

1.0 

74 

2.2 

327 

4.2 

922 

.1 

3 

1.1 

89 

2.4 

382 

4.4 

983 

.i 

5 

1.2 

105 

2.6 

439 

4.6 

1,045 

.3 

8 

1.3 

122 

2.8 

499 

4.8 

1,106 

.4 

12 

1.4 

141 

3.0 

559 

5.0 

1,168 

.a 

17 

1.6 

181 

3.2 

619 

•5.2 

1,230 

.fi 

24 

1.6 

182 

3.4 

679 

5.4 

1,292 

.7 

35 

1.7 

204 

3.6 

740 

5.6 

"    1,354 

.H 

47 

1.8 

227 

3.8 

801 

5.8 

1,416 

.9 

60 

2.0 

276 

4.0 

862 

6.0 

1,478 
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ed  monthly  discharge  of  South  Fork  of  Humboldt  River  near  Elko,  A7:r. ,  for  J90S. 

[Drainage  area,  1,160  square  mile*.] 


lonth. 


Discharge  in  second-feet. 


._  _i 


Maximum. 


204 

T 

227 

559 

410 

1            619 

i        1,168 

'            .354 

35 

3 
5 

L*r 

8 

;r 

8 

le  vear  „ 

1,168 

Minimum. 

122 

182 

122 

182 

193 

354 

35 

3 
»> 

A* 

3 
6 

8 


Mean. 


•> 


145 
196 

276 

I 
222  J 

332 

808  I 

102 

12 
2 

5  ' 

7 
8 


176 


Kuiih 

Second-feet 

per  wiuare 

mile. 

jft. 

Total  in 
acre-feet. 

Depth  in 
inches. 

8,916 

0.  126 

0. 145 

10,885 

.170 

.177 

16,970 

.240 

.277 

13,210 

.192 

.214 

20,414 

.  289 

.  333 

48, 079 

.702 

.783 

6, 272 

.088 

.101 

738 

.010 

.012 

119 

.002 

.002 

307 

.004 

.005 

417 

.006 

.007 

492 

.007 

.008 

126,819 

.153 

2.064 

NORTH    FORK  OF  HUMBOIJ>T  RIVER   NEAR   ELBURZ,    NEV. 

station  was  established  October  10,  1902,  by  E.  C  Murphy, 
sited  150  feet  below  the  Southern  Pacific  Railroad  bridge  and 
>ne-fourth  mile  above  the  junction  of  the  North  Fork  with 
>ldt  River.  It  is  2  miles  west  of  the  Southern  Pacific  Railroad 
at  Elburz.  The  nearest  post-office  is  Halleck,  Ncv.  The  gage 
clined  4  by  4  inch  timber  fastened  to  the  left  bank  just  above 
»le.  It  is  read  once  each  day  by  A.  R.  Blevins.  Discharge 
ements  are  made  by  means  of  a  cable  and  car.  The  initial  point 
ndings  is  the  zero  on  the  tagged  wire.  The  channel  is  straight 
)  feet  above  and  below  the  station.  There  is  but  one  channel 
ages  and  the  current  is  moderate.  Both  banks  are  high.  The 
lk  will  overflow  at  extreme  flood  stages.  The  bed  of  the  stream 
>osed  of  gravel  and  silt  and  changes  slightly.  The  bench  mark 
y  4  inch  timber  driven  in  the  ground  on  the  left  bank  about  20 
^stream  from  the  gage.  Its  elevation  is  6.99  feet  above  the 
the  gage. 

observations  at  this  station  during  1903  have  been  made  under 
3ction  of  A.  E.  Chandler,  district  hydrographer. 


H>4                    STREAM    MEASUREMENTS    IN   1IH13,   1'ART   IV.              [*M« 
BWuMft  imuwrfimito  of  Nurlh  Fork  ef  Humboldt  liitfr  war  Elbur:,  Net.,  ni  I.W. 

— 

Hjclrojtraiihi-r. 

tafe         l"""W' 

Marvli22 

!>.  W.  Hay 

Frrl.          a™*J-jM 
2.84  1             7 
1.  (IX                 U 
2. 86                  1 

\t.iiu  fatty pw  iii'itjht.  in  )■>< 

t,/ North  l-'ork  of  Hntnboldl  River  nnir  Elinir 
1003. 

.-.  ,\>i„  -i 

Dm. 

Jan. 

F«b. 

Ilu. 

a*r. 

M.y. 

» 

July. 

AUB. 

Sept. 

Oct. 

Nov. 

n« 

i  •.. 
:  p 
17m 
:  ::■ 
1  :■ 
■_•  a, 
.  ^, 

i  n 

100 

-J.  no 

ISO 

2*0 

8.  no 

3.  .VI 
3.40 

1.% 
:l» 

3.30 
8. JO 
8.80 
1.30 
3.(0 
8.M 
A.S0 

a.  so 
a. » 
a.  so 

3.30 
8.80 

a.ao 

M.H0 
1.  80 
8.  SO 
1.10 
3.30 
8.30 

S.30 

Ltd 

8,30 
S.40 
3.  Si 

1,40 
8,*0 

a.*o 

3.« 
S.S0 

B.« 
1.00 

3.  ]IJ 

4.40 
6.00 

s.au 

5.40 
B.W 

0,10 
8.80 

4.  TO 
4,00 
1.  Id 

I.'" 

4.40 
1,00 

S.« 
4.00 

a.  90 

4.00 
4,10 
4.00 

a,  no 

4,00 

4,20 

4.10 

4.10 
4.00 
4.(111 
LM 
8.80 

3.  K0 

3.10 

a. « 

8,  GO 

a.  «o 

4.10 

4.  ai 

4.  JO 

a.  70 

2.70 

2.80 

2.  BO 
'J.  n 

2.BB 

■  HI 

2.80 
140 
140 
2.40 
140 
140 
140 

1« 
100 
160 

in 
in 

in 

i 

j 

2.20  1  2.00 
120    2.00 
2.10    2.00 

( 

2.10 

a.  oo 

2.00 

2.00 

2.00 
2.00 

2.00 

100 
2.00 

2.00 
2.00 
2.00 
2.00 

2,00 

2.00 
2.00 

2.  on 

2.00 

2.00 
2.10 
2.10 
2.20 

2.20 
2.  SO 
2.BO 
2.30 
2.80 
2.10 
2.80 
2.30 
2.30 

2.50  '  1M> 

LBS]  t,H 

1U 

ISO 

160 

ISO 

2.50 

ISO 

2.50 
150 
ICO 

ISO 

in 
in 
in 

in 
in 
in 

IN 
1M 
156 

in 
in 

in 

,. 

8.50 
8.40 

:■   10 

8.40 
1.40 

4.00 

i« 

2.40 
2.40 

II 

,- 

, 

la 

2  70 
110 

.  :  ■ 

1*0 
3.80 
180 

8.30 

in. 
100 

.... 

, 

a.oo   2.40 

n 

., 

21 

3.w    a,30    2.40 

3.60  '  11,211     2,(0 
S.30  '  8.20    2.10 

., 

22 

M 

i" 

2ft 

t,soj*,» 

1.00     8.00 

3.l»  1  l'.» 

1.  so  !  -j.  »o 
a.  mi   s.ea 

2.30  ,  100 
2.80  ,  2,00 

„ 

„ 

, 

.jh 

| 

» 

2.20     2.00  :  'J, 80 
2.20     2.00     *.» 

.:  ....     ■>  m 

81 

HOTT] 
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MARYS  RIVER  NEAR  DEETH,  NET. 

This  station  was  established  November  24,  1902,  by  £.  C.  Murphy, 
and  was  discontinued  July  14, 1903.  It  is  located  at  the  wagon  bridge 
about  500  feet  from  Bradley's  home  ranch,  which  is  known  as  Malo- 
vista.  It  is  about  20  miles  upstream  from  the  mouth  of  the  river  or 
from  Deeth,  Nev.  The  gage  is  a  vertical  4  by  4  inch  timber  spiked 
to  the  upstream  side  of  the  middle  pier  of  the  bridge.  Up  to  the 
time  the  station  was  discontinued  it  was  read  twice  each  day  by 
George  Murry.  Discharge  measurements  were  made  from  the  bridge 
to  which  the  gage  was  attached.  The  initial  point  for  soundings  was 
taken  at  the  end  of  the  bridge  on  the  right  bank.  The  channel  is 
straight  for  50  feet  above  and  for  100  feet  below  the  station.  The 
right  bank  is  low  and  liable  to  overflow.  The  left  bank  is  high. 
There  is  but  one  channel  at  all  stages,  broken  by  the  middle  pier  of 
the  2-span  bridge.  The  bed  of  the  stream  is  composed  of  silt  and 
clay,  and  changes  slightly.  The  current  has  a  moderate  velocity. 
The  bench  mark  is  a  4  by  4  inch  timber  driven  into  the  ground  on  the 
left  bank  just  above  the  bridge  and  35  feet  from  the  gage.  Its  eleva- 
tion is  9.28  feet  above  the  zero  of  the  gage.  During  September  and 
October  the  discharge  at  this  point  becomes  very  small. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Marys  River  near  Deeth,  Xer.t  in  1903. 


Date. 


Hydrographer. 


Marchl7 1).  W.  Hays.... 

Jane6 j  A.  K.  Chandler. 

Jw* 25 j  \V.  A.  Wolf.... 

%U8t6 <lo 


Gage 
height. 


Dinehurge. 


Frti. 

Sfctnul-fcrt. 

2.80 

37 

4.S7 

2<>2 

3.30 

2.08 

4 

lfift                    STRKAM    MJCASWRKMKNTB    IN    1K0.I,   1'ABT    IV.            ,'»  *  1 
.V"in  ihtiltt  ijui/r  '"'<:/'''.  i>i/'W,  :/  Vuryr  ffiMr  itnir  &Wtt,  Xtr.,for  IMS.         1 

I*j. 

Jan. 

«* 

3.B0 
3.M 
3.  Ml 
3.40 
3.U 

hi* 

3.U 
1,11 

V.FIS 

MO 

iff 

i.OS 

■;  n 

i.w 
2.M 

I  711 

A|.r. 

feu     ttw    **  1 

, 

1.& 

*w 

t  in 

4.  TO 

4.311 

*.» 

4.10 
4.10 

1.00 

n  to 

3  »0 

4.M 

l.*i 
1.30 

4 .10 
1,10 
1.1U 
1.30 

i.oii 

4.00 

*.w 

4  SO 
4.00 

1  fill 

4.  no 
i.  i.j 
4.  no 

4.  BO 
LU 

4.  FJ 
141 

im\    11 

t,»j     tl 
-,.  ,i,       ■.  * 

m»    ia 

Mi'      i> 

■  - 

,  fl         '  1 

LI 

1.1*     ;» 

L«       l» 

4.ai  . 

IS  .... 
i  in  .... 

i.4*        B.WI 

Ml 
1  i-      fcfl 

J  in        a.  nl 

4  n      UP 

.-    I|           ^  7(1 

8 

l«* 

a.uo 
s.io 
*.« 
:i  in 
3.40 
3.1X1 

t.  U 

.1  in 

,, 

11  

13 

I  4-s 
1  «■■■ 

■J.4S 

.■  4U 

■j.  iu 

!    II 
1  (1 

X  «■ 

i40 
1M 
I  X, 

:«. 
:  :n 

g.06 

3.06 

» 

1  v. 

ISO 
3.  TO 

iw 
*.« 

3.41) 
S.M 

3.  SO 
3.00 
3.M 
3.90 

in 

: 

.. 

his     hS 

s.oo      no 
t,M       :i.  in 
a.  m      am 

3.0B  !      3.40 
3.36        1.00 

a.  *o      in 

8,00 

1  .TO 

km 

MO 

0.10 
B.JO 
1.30 
3.30 

1.20 
1.20 
1.20 
1.10 
1.10 

in 

4.25 
4.30 

M 

» 

W 

» 

30 

. 

Anting  l-tUt  tvr  Sf.trw  Rirfr  oror  Dtnh.  Sio:.  from  November  «,  J.W*,  to  JolylllW 


height 

„„^ 

height 

Dlxrhsntr 

lu'iR-hi. 

Discharge. 

Owe 

helgnt. 

DlKhiip- 

ft* 

.«Hi«fjfe4. 

M 

NMUHIlfJM. 

fM. 

S^mnil-fid. 

A* 

Sfomd-jt*. 

2.1 

5 

3.0 

51 

3.9 

135 

4.8 

252   j 

2.2 

8 

3.1 

58 

4.0 

148 

4.9 

267 

2.3 

12 

3.2 

fifi 

4.1 

158 

5.0 

282 

2.4 

IB 

3.3 

75 

4.2 

171 

5.1 

297 

2.5 

21 

3.4 

84 

4.3 

1S4 

5.2 

312    i 

2.  If 

26 

3.5 

93 

4.4 

5.3 

327    ' 

2.7 

32 

3.4! 

103 

4.5 

211) 

5.4 

342 

2.8 

38 

3.7 

113 

4.6 

223 

5.5 

357 

2.fl 

44 

3.8 

124 

4.7 

2:57 

Table  iw  extended  above  4.87  feet  gage  height.     Table  fairly  well  determined. 
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noted  monthly  discharge  of  Marys  River  near  Deeth,  Nev.,  in  1902  and  1903. 


Month.- 

* 

Diacnarge  in  second-feet 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet 

1902. 
er  24-30 

21 
23 

i 

io :        15 

12  s             16 

--    -       1 

1 

208 

?r 

984 

1903. 

' 

I 


93 
98 
327 
342 
282 
349 
41 


i 


le  period 


16 

32 

21 

124 

158 

44 

8 


27 


57 

85 

218 

211 

177 

22 


1,660 

3,i66 

5,226 

12,972 

12, 974 

10, 532 

611 


47, 141 


WALKER  RIVER  NEAR   WABUSKA,  NEV. 

station  was  established  July  22,  1902,  by  L.  II.  Taylor.  It 
uipped  December  12,  1902,  by  E.  C.  Murphy.  It  is  located 
100  feet  above  the  Carson  and  Colorado  Railroad  bridge  near 
tion  house  at  Clever  station.  It  is  about  2$  miles  east  of 
ka.  The  original  gage  was  washed  out  December  30,  1903. 
gage,  consisting  of  a  1  by  4  inch  board  fastened  to  a  vertical  4 
ich  timber,  was  installed  January  17,  1904.  It  is  on  the  left 
5  feet  below  the  point  at  which  the  old  gage  was  located  and 
b  south  of  the  section  house.  The  datum  is  the  same  as  that  of 
final  gage.  The  gage  is  read  twice  each  day  by  Charles  Nelson, 
•ge  measurements  are  made  by  means  of  a  cable  and  car  35  feet 
jhe  gage.  The  initial  point  for  soundings  is  the  zero  on  the 
wire.  The  channel  is  straight  for  150  feet  above  the  station 
Sfhtly  curved  for  the  same  distance  below.  Both  banks  are 
d  not  liable  to  overflow.  The  bed  of  the  stream  is  sandy  and 
rr  There  is  but  one  channel  at  all  stages.  The  current  has  a 
te  velocity  and  the  discharge  is  small  from  August  to  October, 
ich  mark  consist  of  four  nails  driven  into  the  northwest  corner 
pump  platform  35  feet  east  of  the  gage.  Its  elevation  is  6.94 
>ve  the  zero  of  the  gage. 

>bservations  at  this  station  during  1903  have  been  made  under 
action  of  A.  E.  Chandler,  district  hydrographer. 


4 


STREAM     MKASl'liEMEXTS    IN    1909,    TART    IV, 
LWutr'ie  n,ta*urrmmt*  of  Walker  Kirrr  nmr  ffjlilllll.  Ale.  M  I9ML 


bdeiit. 


April  II D.W.  Have 

April  24 J.W.HnKak.r.. 

May  IS do 

Jmie  15 do 

.Iiiais2» do 

July  18 --. .lo 

July  Tl -lo 

AllJillMt  III J do 


2.»5 
3.60 
S.15 


Mm  tht.li,  pays  hiiijhi,  in  fi-rt,  u{  ntkr  itinr  nur  Ifrihdlin.  tht.,for 


l.M 

L. 

,.» 

l.M 

i  H     I.I  ■ 

UK     I  » 

l.M 

r,«    i  ■-■ 

LSI 

i  so 

LH 

1.80 

i  oo 

l.M 

i.  as 

1  fiO 

1.70 

l.M 

1  56 

l.M 

.K. 

l.tf 

LM 

1.7f, 

1  so 

1.7* 

LIB 

1.0 

1   JO 

1.10 

1.TS 

1  III 

L« 

l.V< 

1.80 

i  .-:, 

l.4» 

l.m 

I .  <«i 

l.W 

1  IN 

1.70 

1.7IJ 

I  TO 

LM 

I.  Til 

i  7» 

l.M 

Li.". 

1  liO     LSfl 

l.Tf. 

1  SO     I,  BO 

l.W 

l.W 

tu 

IN 

l.m 

.'.  hi 

1.90 

a.  io 

1.80 

1.00 

:    7(1 

1.90 

1  TO 

l.m 

'" 

■.:  i.i 

3.00  I  J. 00  I  1.70 


TT.] 


INTERIOR  BASIN. 


169 


iting  table  for  Walker  River  near  Wabuska,  AVr.,  from  July  22,  1902,  to  December 

SI,  1903. 


Gage 

height. 


Feet. 

0.2 
.3 
.4 
.5 
.6 
.  / 
.8 
.9 

1.0 


Discharge. 

i 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 
Secotul-fett.  ; 

Feet. 

Second-feet. 

Fret. 

Sccmid-feet. 

!      Feet. 

Second-feet. 

i  i 

i        1.1 

■ 

59 

2.0 

224 

|       2.9 

566 

2 

1.2 

73    | 

2.1 

251 

3.0 

614 

3 

1.3 

89 

2.2 

282 

3.1 

664 

5    ! 

1.4 

105 

2.3 

316    j 

3.2 

714 

•    , 

1.5 

121 

i 

2.4 

352     ! 

3.3 

764 

16    ' 

1.6 

139    | 

2.5 

390 

3.4 

814 

25    1 

1.7 

158 

2.8 

430 

j 

3.5 

864 

35 

1.8 

178 

2.7 

474 

3.6 

914 

47 

i 

1.9 

200 

2.8 

520 

3.7 

964 

Table  is  well  determined. 

fbtimated  montldy  discharge  of  Walker  River  near  Wabuska,  Nev.,for  1902  and  1908. 

[Drainage  area,  2,420  square  miles.] 


Month. 

1902. 

ily  22-31 

igust 

ptember 

tober 

vember 

cember 

1903. 

mar>' 

jruarv 

• 

rcb 

ril..- 

v* 

ie 

y 

rust 

•teniber 

ober 

vember 

cemlxir  a 

Tbe  year 


Diseha 

rge  in  second 

Minimum. 

i 

-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

47 

9 

18 

357 

0.0074 

0.0028 

9 

2 

3 

184 

.0012 

.0014 

l 

1 

1 

59 

.0004 

.0004 

9 

1 

9 

123 

.0008         .0009 

105 

/ 

53 

3, 154 

.0219 

.0244 

200 

i 

89 
105 

148 
137 

9, 100 
8,424 

.0612 

.0706 

178 

.0566 

.0652 

200 

105 

159 

8,830 

.0657 

.0684 

251 

148 

190 

11,683 

.  0785 

.0905 

352 

121 

184 

10,949 

.0760 

.0848 

cm 

139 

315 

19,369 

.  1302  -       .  1501 

964 

282 

727 

43, 259 

.3004 

.3351 

664 

3 

195 

1 1 ,  f  H)0 

.0806 

.0929 

•> 

1 

2 

123 

.0008 

.0009 

1 

1 

1 

59 

.0004  '       .0004 

1 

1 

I 

61 

.0004  '       .0005 

— «» 

1 

19 

1,  131 

.0079  ,       .0088 

334 

73 

114 

7,010 
122,888 

.0471 
.0704  . 

.  0543 

964 

I 

170 

.  9519 

nDi'CvinlnTiil,  lyo.s,  estimated. 


17(1                    8TBKAM    MEA3U BEHESTS    IN   1903,   PART   IV.            1«"  '■« 
EAST   FUKK    OF    WALK  Kit    KIVEIt  XKAIt    VEKIWJTON,  HBV. 

Thi«  station  was  established  October  t),   1008,   bj    K.  C.  Murphy. 

It  is  located  ut  ltoss*s  ranch,  alnait  lo  miles  southeast  of  Yeringlim, 
Nev.     The  .station  is  just  above  the  point  where  the  itaid  crosses  tin- 
river.     The  gage  is  a  vertical  ±  by  4  inch  timber  fastened  to  tin  HgN 
hank   just   below   the   cable.      It   is   read   once   each   day   by  1.  A. 
Strosnider,  the  ranch  owner.     Discharge  measurements  are  niaaV  by 
means  of  n  cable  and  car.     The  initial  point  for  soundings  is  the  zero 
"f  the  tagged  wire.     The  channel  is  straight  for  900  feet  above  ami 
for    l(H|   feet  Iwlow  the  station.      At  low  water  the  sand  bur  in  tlif 
middle  of  (he  stream  divides  the  channel  into  two  parts.     Both  banks 
are  low  and  are  liable  to  overflow.     The  bed  of  the  stream  is  compel 
of  sand  and  clay  and  is  liable  to  .shift.     The  current  has  a  moderate 
velocity.     The  bench  mark  consists  of  3  nails  and  a  spike  in  a  stump 
i  inches  in  diameter,  i&  feet  east  of  the  gage.     It.s  elevation  U  WH 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  I£«"i3  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 

Dkekarfe  Mmurtmcnt*  of  East  Fork  of  Walker  Riirr  ntw  Yrritufttm,  Her.,  in  ISO). 
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"Hug  tnble  Jot  Ead  Fork  of  Walker  River  near  Yerington,  A>l,  from  OtoUr  6 
to  December  31,  1903. 


hslght. 

bluchuge. 

height. 

„,...„, 

A 

"— " 

i     HA 

Semnd/erl. 

Fed. 

Sctrnd-Jed. 

Feet. 

s.r.,nd-fe,l 

J      0.7 

3 

1.4 

til 

2.1 

11)4 

!         ■» 

10 

1.6 

73 

2.2 

181 

1     •" 

17 

1.6 

Wi 

2.3 

ltw 

1      1.0 

25 

1.7 

100 

2.4 

21ft 

1.1 

33 

1.8 

115 

2.5 

241 

1  2 

42 

1.8 

131 

20(1 

.  1.3 

51 

2.0 

147 

... 

2S12 

Table  is  extended  below  1. 10  feet  gone  height  mul  i; 
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I'j*,m.itsti  mimll,tv  tli&hitrgt  of  }■>••!  Apt  ■■/  W.ilkrr  tiifer  t(«'r  IVriujian,  An. 
iOmliiBRp «r«.  l.10l«LUiu-tm 


WKST    FORK    OF   WALKER    RIVER    NEAR   COLEVILLE,    CAL. 

This  station  was  established  October  5,  1902,  by  E.  C.  Murj 
It  is  located  about  4  miles  southwest  of  Coleville,  Cal.  The  p 
is  a  4  by  4  inch  vertical  timber  on  the  left  bank,  about  one- 
mile  above  the  cable  and  300  feet  from  the  observer's  house.  1 
read  once  each  day  by  J.  S.  Trumble.  Discharge  measurements 
made  by  means  of  a  cable  and  car  near  the  mouth  of  the  canyon  al 
1  mile  east  of  the  point  where  the  main  road  from  Topaz  to  Bri 
port  crosses  Lost  Canyon  Creek.  Tlie  cable  is  located  about  600 
from  the  road.  The  initial  point  for  soundings  is  the  zero  on 
tagged  wire.  The  channel  is  straight  for  150  feet  above  and  below 
station.  The  current  is  swift.  The  right  bank  is  low  and  rocky 
is  liable  to  overflow;  the  left  bank  is  high  and  rocky  and  will 
overflow.  The  bed  of  the  stream  is  rocky  and  uneven.  There  is 
one  channel  at  all  stages.  The  bench  mark  is  a  spike  driven  into 
tree  to  which  the  gage  is  fastened.  Its  elevation  is  6  feet  above 
zero  of  the  gage. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 
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-. 

Hydrographer. 

Due 

height. 

Dim 

«.!*<: 

Aprils 

D.  W.  Hays 

I.  W.  Hnffaker    

2.00 

...j     i. 

225 

2.70 
2.20 
1.85 

iepleinber 

1 

I.W     S.T0 
1.70     300 


.30      l.W      ll.MI     3-«U 

* .  i.»    i  -    ■  m 

W     i  -i      .   i.i     3  :.. 


?..<0     1.70  [ 


I.JO  1.M  l.:»;sf 
I.N     1  So     1.80  j  J 

i.io    i.so    i.»-j 

1.10 "  1.30     .'.oi     j 

i.oo  j \  i-x    i 

1.00   :  2  10     J 

1.30    1.70    .. 

1 

1 

^_" 

o  .'io  3  70  a.  io  i.D 
ii  -i.ua  a  to  2.  in  to 
ii     '.■.■.■>    S.T0     !.\0    1.40 


100     3  VI     iW     I.* 


::: 


STKKAM    MKA-H'IIKMKNTN    IV    1808,    I'A  KT    IV.  "•"' 

,.  Oct  ■■ 


bStfe 

DiwIwrKr 

OR. 

Dtartaif*, 

brir&. 

lii«ii»ncc. 

brifliL 

01x1.0?*. 

J*r(. 

freoiulffl. 

ftrf. 

,*TOn.l/(fl. 

nn 

iTwwumtt. 

*w. 

&nml)*t 

1.0 

m 

1.8 

170 

■-'.  ti 

CM 

3.4 

um 

1.1 

87 

l.H 

11)2 

-■.7 

470 

3.5 

i.iiu 

1.3 

76 

2.0 

215 

18 

ESS 

11 

■ 

1.:! 

BR 

2.1 

240 

S.  it 

SH 

3.7 

i,« 

1.  i 

tw 

•J. 2 

an 

:vn 

liT-hS 

3.8 

i.n* 

LB 

lis 

L'.  | 

:(02 

a.i 

730 

3.11 

i.Tm 

1.6 

130 

2.4 

:mo 

3.2 

sir. 

i.n 

l,«s 

1.7 

M 

L,;- 

a*i 

3.3 

«m 

i.\ 

2,030 

,|  ftboM   .i  f.vt  (pg0  I/tight- 


r  Colmllt,  (id.,  fur  IW 


[IIV»Ut*H>'>IT¥ll  SINi  w|HHr»  m 


Ditcher*?  In  R«*))i4-le«t. 

»»« 

H.HItll. 

Total  i" 

MffrMl 

-;■:■-'  MI 

Minimum 

1  WW. 

tatobtrS-SI 

S5 

Ml 

Of 

3, 881 

0.22        fl,S 

113 

07 
110 

S3 
75 

4,839 

4,012 

.27 

.25 

[WW. 

Imilmrv 

m 

BO 

nil 

4,24:1 

.21             .« 

60 

7» 

1,  387 

.»!    .« 

BOS 

476 

Ii7 

n:i 

105 

0,  450 
14,038 

,84            ■» 

.80           .» 

Mm- 

1,486 

940 

*KN 

34,801 

2.  IK) 

3.H 

Sam 

2,  DM 

BIG 

1,512 

89,970 

4.1M 

5,  SI 

I,  IfO 

189 

402 

24,71* 

1.31 

I.  SI 

216 

85 

143 

8,798 

.47 

.5* 

SrpleuilnT 

A 

117 

75 

4, 488 

.25 

.» 

<M.,l„i    

78 

07 

n: 

4,120 

.22 

.» 

77 

.25  !       -a 

n 

87 

07 

4,120 

2,030 

60 

311 

225,0(11 

1.02         ft* 

T.\ 


INTERIOR   BASIN. 


175 


CARSON   RIVER  NEAR   EMPIRE,  NEV. 

rhis  station  was  established  October  21,  1900,  by  L.  H.  Taylor. 
e  original  gage  was  located  upstream  from  the  site  of  the  present 
tion.  On  February  18,  1901,  the  erosion  of  a  bar  in  the  channel 
>ve  the  gage  caused  a  division  of  the  stream  into  two  channels.  On 
s  account,  the  present  gage  was  installed  on  March  13,  1901.  It  is 
ated  about  three-fourths  mile  east  of  Brunswick  Mill  and  2i  miles 
t  of  Empire,  Nev.  The  gage  is  an  inclined  4  by  4  inch  timber  spiked 
a.  cottonwood  stump  on  the  left  bank.  The  gage  datum  was  lowered 
feet  August  11,  1903,  to  enable  readings  to  be  made  at  extreme  low 
ter.  It  is  read  once  each  day  by  David  Lloyd.  Discharge  measure- 
nte  are  made  by  means  of  a  cable  and  car  just  below  the  gage.  The 
tial  point  for  soundings  is  the  zero  of  the  tagged  wire  on  the  left 
lk.  The  channel  is  straight  for  100  feet  above  and  below  the  station, 
th  banks  are  high,  rocky,  and  will  not  overflow.  The  bed  of  the 
earn  is  composed  of  solid  rock,  gravel,  and  cobble  stones  and  is 
b  likely  to  shift.  At  flood  stages  the  stream  is  too  deep  and  swift 
obtain  the  best  results.  At  low  water  the  stream  is  sluggish  at  the 
>le,  and  measurements  are  made  by  wading,  one-fourth  mile  below, 
nch  mark  No.  1  is  the  top  of  a  bowlder  on  the  left  bank  2  feet  west 
the  gage.  Its  elevation  is  7.10  feet  above  the  zero  of  the  gage  as 
iginally  established  and  8.40  feet  above  the  zero  of  the  gage  in  its 
*sent  position.  Bench  mark  No.  2  is  the  top  of  a  bowlder  on  the  left 
ink  10  feet  north  of  the  gage.  Its  elevation  is  8.38  feet  above  the 
jro  of  the  gage,  as  originally  established,  and  9.t>8  feet  above  the  zero 
I  the  gage  in  its  present  position. 

The  observations  at  this  station  during  1903  have  l>een  made  under 
ie  direction  of  A.  E.  Chandler,  district  hydrographor. 

Discharge  measurements  of  (  arson  Hirer  near  Empire \  Nev. ,  in  J  90S, 
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Htm  •I'i'lu  g»s/f  hfiyht,  in  feet,  of  Carton  Hirer  near  Empire,  See.,  for  l«y. 
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Table  is  not  accurately  determined  in  the  lower  part. 
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Estimated  montldy  discharge  of  Carwm  River  near  Empire,  Ner.,for  1903. 

[Drainage  area,  988  square  miles.] 


Month. 
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EAST   FORK   OF  CARSON    KIVKK  NEAR  OARDNERVILLE,  NEV. 

The  gaging  station  was  established  by  L.  II.  Taylor  on  October  17, 
1900,  at  the  place  where  measurements  were  made  in  the  }Tears  1S90, 
1891,  and  1S92.  It  is  located  about  5  miles  southeast  of  (iardnerville, 
Xov.,  and  one-half  mile  southwest  of  Rodenbah's  ranch.  The  old  <ra<rtf 
**as  an  inclined  timber  securely  fastened  to  posts  set  in  the  right  bank 
of  the  stream.  The  old  bench  mark  was  on  a  basalt  rock  in  the  edge 
°f  the  stream,  20  feet  from  the  gage,  at  an  elevation  of  0.3  feet  above 
£age  datum. 

On  August  2,  19ol,  a  loose-rock  dam  was  raised  a  short  distance 
below  the  gaging  station,  which  affected  the  velocity  at  the  latter 
point.  The  darn  was  partly  washed  out  by  a  freshet  on  December  4, 
Hh)1.  A  new  gage  was  established  on  March  lo,  1901,  a  short  distance 
downstream  from  the  original  one,  which  had  been  destroved.  It 
consists  of  a  vertical  timber  driven  into  the  stream  bed  at  the  right 
tank  and  spiked  to  a  cottonwood  tree.  On  October  3.  1902,  a  new 
inclined  gage  was  installed  by  K.  (\  Murphy  at  a  point  on  the  left 
tank  of  the  river  000  feet  above  the  cable. 

The  gage  is  read  twice  each  day  by  Miss  Susie-  Rodenbah.  Dis- 
charge measurements  are  made  by  means  of  a  cable  and  car  located  at 
the  vertical  gage  about  4-no  feet  above  the  bridge.  The  initial  point 
for  soundings  is  the  zero  of  the  tagged  wire  on  the  right  bank.  The 
irr  100—04 12 
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haimd  i*  straight  for  800  feet  aliove  aud  below  the  station,  life 
iroud  and  shallow.  There  is  but  one  channel  at  all  stages,  and  tl* 
limnt  is  moderate-  Both  hanks  are  high  and  arc  not  liable  to  ora- 
low.  The  lied  of  (he  stream  la  BOBlpOBOdof  gravel  and  is  penuaiii'iil 
'he  heneh  mark  for  the  gage  at  the  cable  ix  the  top  of  a  granite  IkhfI- 
lor  2*'  feet  south  of  the  gage.  It«  elevation  is  8.  1"  feet  above  the  wm 
■  f  the  gSRS.     Tin-  IhiicI)  mark  for  the  new  inclined  gage  is  the  top  of 

bowlder  y  feet  cast  of  the  gage.  Its  elevation  is  it. 94  feet  above  lit 
ero  of  the  gage.  During  1908  gage  heights  were  read  on  the  m- 
ical  gOg8  sit  the  nilili', 

Tlie  olw-rvatioris  at  this  station  during  [90S  have  Iteon  nude  notf 
he  direction  of  A.  E.  Chandler,  district  hydroyrapher. 
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n  daily  gage  height,  in  feet,  of  East  Fork  of  Carw 
for  1903— Continued. 


River  near  GardnerviUe,  Nev., 


.   Mm.   Apr.   M»y.  lane.  July.  Aug,  «c|it. 


Rating  table  fur  East  Fork  of  Carxm  Rit* 


r  GardnenriiU,  Nes.,  fur  190S. 
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uithlii  Jwh'trije  <if  I'.etsl  F<»-I;»f  i'lirmm  Hiir''  ww  H-ir,!,u?<  ill, .  Hm.,f»    • 
[['nilrn.Hc  klM,  B61  qurt  inlhw.] 
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WKST    FORK    OF   ("AHSON    1IIVEH    AT    WODDFOKDfl,  CAL. 

This  station  was  established  October  18,  1900,  by  L.  H.  Taylor, 
is  located  about  three-fourths  mile  above  the  post-office  at  Woodft 
and  200  feet  from  the  main  mud  between  Wood  fords  and  Blue  Lsil 
Cal.  The  gage  is  n  vertical  board  nailed  to  a  cotton  wood  tree  on 
left  bank.  It  is  read  once  each  day  by  Miss  Bcrnice  Merrill.  I 
charge  measurements  are  made  by  moans  of  a  cable  and  ear  just  be 
the  gage.  The  initial  point  for  soundings  is  (he  zero  of  the  tag 
wire.  The  channel  is  straight  for  loo  feet  above  and  below  the  c» 
and  there  is  but  one  channel  at  all  stages.  Both  banks  lire  high 
rocky  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  ro 
and  uneven  and  is  not  liable  to  change.  At  high  water  the  curi 
velocity  is  too  high  for  accurate  measurement. 

The  observations  at  this  station  during  I'.toM  have  been  made  ihi 
the  direction  of  A.  E.  Chandler,  district  hydrographcr. 
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KTRKAM    MKASfEKMKNTS    IN    MB,   PART   IV. 
Rntmg  tahU/ur  Wat  Kurt  ttf  Carum  Hirer  at  Wno^firrtt*.  OaL,  j'nr  1: 


2R.\  <-<-**-    OR.   "— .  USS. 
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1 

67 
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65 
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1 

74 
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1 
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TuliK-  I'sii'iiii.'il  ht<yonrl  4,20  feet  ini«f  height;  «ell  •  letimil  l*'li>n  tli«t  point 
AnW  moHihhi  Aefaifg  -./  iiv,*  Art  •/  Ohm  *!■*  "f  ir<*rf/vJni*,  CfcL,  Jto  «<«■ 
[IiniiMKU  unit,  71)  a|iun>  milt*.] 
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1.61 
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1.70  ■      23 
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TRUCKEE  RIVER  AT  TAHOE,  CAL. 

ckee  River,  the  natural  outlet  of  Lake  Taboo,  leaves  the  lake  at 
ty  of  Tahoe.  About  500  feet  from  the  lake  there  is  a  timber 
cross  the  river,  which  has  been  maintained  for  more  than  twenty 

for  the  purpose  of  controlling  the  discharge  from  the  lake. 
17,  1900,  a  gage  was  placed  in  the  stream  for  the  purpose  of 
ling  the  height  of  the  water  in  the  river.  The  gage  is  a  vertical 
r  driven  into  the  stream  bed  at  the  left  bank  about  300  feet  below 
im,  and  is  spiked  to  the  root  of  a  cotton  wood  tree  growing  on 
ink.  On  November  18,  1902,  a  new  gage  was  established  by 
Murphy  in  the  exact  position  of  the  old  gage.  It  is  a  4  by  4 
ertical  timber.  The  elevation  of  its  zero  is  the  same  as  that  of 
d  gage.  The  bench  mark  is  cut  in  the  side  of  the  tree  and  is 
above  gage  datum.  The  measurements  are  made  from  a  cable 
ispended  car  about  one-fourth  mile  below  the  gage,  which  was 
I  as  near  the  city  of  Tahoe  as  possible  for  the  convenience  of  the 
rer.  At  the  point  of  measurement  the  right  bank  is  low  and  is 
•t  to  overflow  at  very  high  stages  of  the  stream.  The  left  bank 
ler  high.     The  channel  is  nearly  straight  for  300  feet  above  and 

the  station,  and  the  bed  of  the  river,  which  is  of  gravel  and 
j  sand,  is  smooth  and  stable.  The  current  has  a  moderate  veloc- 
The  purpose  of  the  station,  is  to  ascertain  the  actual  overflow 
Lake  Tahoe  with  a  view  to  determining  its  real  value  as  a  storage 
oir. 

observations  at  this  station  during  1903  have  been  made  under 
rection  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Trurkee  Jitter  at  Tahoe,  Cat. ,  in  1003. 
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M                    iSTKKAM    MKASr'RKMEXTS    IN    1H03,    PAHT    IV.           I»«   1 
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lltfimtiied  monthly  diteharge  of  Trwkre  Ritvr  at  Tahot,  Cal.,for  JUOS. 

[Drainage  area,  519  nquarc  miles.] 


Discharge  in  tteeoiul-feet. 


with. 


r 

r 


11  vear  . . 


Max  i  mum. 

293 
213 
225  ' 


Minimum.        Mean. 


44 
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13 

13 
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13 
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13 
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.21 
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• .  03 
.03 
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.45 
.76 
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.K3 
.  my 
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5. 40 


TRUCKEE    KIVER   AT   VISTA,  NEW 

station  was  originally  established  August  18,  1899,  by  L.  II. 
It  is  located  7  miles  east  of  Reno,  Nov..  and  one-fourth 
mi  the  Southern  Pacific  Railroad  station  at  Vista,  Xev.  On 
>er  12,  1902,  a  new  gage  was  installed  on  the  left  bank,  150  feet 
he  railroad  bridge,  by  K.  C.  Murphy.  Its  zero  has  the  same 
n  as  that  of  the  original  gage.  On  April  3,  19o3.  a  new  gage 
iblished  bv  D.  W.  Havs.  It  is  located  on  the  left  bank  and  is 
tal  4  bv  4  inch  timber  established  on  the  same  datum  as  the 
s  gages.  On  June*  23.  1903,  (his  gage  was  torn  out  and  moved 
rarther  into  the  river,  in  order  to  establish  it  in  deeper  water. 
*o  of  the  gage  was  lowered  2.72  feet.  The  gage  is  read  once 
iv  bv  M.  Tnomev.  Discharge  measurements  are  made  bv 
•f  a  cable  and  air  below  the  railroad  bridge.  The  initial  point 
idings  is  the  zero  of  the  tagged  wire.  The  channel  is  straight 
feet  above  and  400  feet  below  the  station.  Both  banks  are 
The  left  bank  is  liable  to  overflow  only  at  extreme  high  stages. 
s  but  one  channel  at  all  stages.  The  bench  mark  is  the  head 
t  set  in  the  concrete  on  the  upstream  side  of  the  left  abutment 
Southern  Pacific  Railroad  bridge  300  feet  from  the  gage.  Its 
n  is  19.74  feet  above  the  zero  of  the  gage. 


18n  STRKAM    MEASUREMENTS    IN     1003,    PART    IV. 

Tin.'  observations  at  this!  station  during  1908  have  been  made 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 
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■  daily  gage  height,  infirt,  of  Trucker  Hirer  at  TWi,  Sn:,fnr  IDO-I— Continued. 


,»,. 

Jan. 

l-w.. 

tfu.    Apr.  Mny 
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4.10 
:i..H( 

S.* 

*M)               10U 

1 

3.10  j  3.M  ' 


1903,  gajfe  WW  lowered  2.72  feet.     All  pitte  heights  r 
Ruling  table  for  Tnwkee  River  at  Vista,  .V*r.,/nr  HiO.i. 
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Me  (airly  well  defined.     Curve  extended  alH.ve  ■  >.*;>  feet  giifie  height. 
Estim-ited  iiumthly  discharge  iif  Truck*-  Hirer  nl  Viola,  Xer. ,  for  1-iO.i 
[IiralnuKi  «r™,  ]..Maj<niinn;  uiili-v] 
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STMKAM     MKAst'UKMKXTS    IN     1901.    PART    IV. 


This*  station  was  eetabliebed  November  (>,  (902,  by  K.  C.  Maqb;, 

:.  i»  located  one -fourth  mile  West  of  the  school  nt  the  Indian  Agency 
nl  IS  mill's  norl.li  of  Wads  worth.  Not.  Tin-  gage  is  si  1  ity  4  kid 
i.-rtinil  Umber  spiked  to  a  cottonwood  tree  on  the  right  book.  Hi* 
sad  twice  each  day  by  John  II.  Woods.  Dfeobarge  meaeuremaiitsiti 
iHilt1  by  means  of  11  nabu  anil  ear  about  itW)  feet  below  the  gage.  Ttx 
litial  point  for  sounding*  is  the  zero  of  the  tigged  wire.  The  CM 
pi  is  straight  for  900  feet  above  and  below  the  cable  and  the  aanti 
.  swift.  Tin-  right  lunik  is  low,  and  is  linblc  to  overflow  beyond  tbl 
iblc  support  at  very  high  water.     The  left  hank  in  b ijjh  and  will  rail 

rerilow.  The  bed  of  the  stream  is  composed  of  sand  and  gravel  td 
■  permanent.  There  is  lad  one  channel  at  all  otagea.  The  bens 
iark  consist.-  of  ?•  nails  driven  into  the  root  of  »  eottoowood  tree  B 
set  north  of  the  gage.  Its  elevation  is  la.o"  feet  above  (be  zero  « 
ie  gage. 

The  observations  at  this  station  daring  1909  have  been  made  t 
if  direction  of  A.  K.  Chandler,  district  hydrographer. 
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y  gage  height,  in  feet,  of  Truckee  Hirer  at  lhpramid  Lake  Indian  Agency,  Nev,, 

for  1903— Continued. 


Day. 


Jan.  I  Feb. 


4.15 
4.13 
4.08 
4.09 
4.13 


4.12  , 

4.22  ! 

4.79 

4.99 

5.05 

4.94 

4.94 

4.97 

4.83 


4.05 
3.83 
3.77 
3.79 
3.98 
4.06 
4.05 
4. 06 
4.05 
4.14 
4.21 
4.22 
4.20 
4.20 


4.37 
4.33 
4.31 
4. 24 
4.17 
4.24 
4.22 
4.14 
4.29 
4.43 
4.51 
4.  CO 
4.65 
4.81 
5. 95 
6.70 
8.30 


Apr. 


5.52 

5.49 

5.50 

5.50 

5.49 

5. 50 

5.50 

5. 69 

5.97 

6.20 

6.45  I 

6.85 

6. 60 

6.13 

5.93 

5.90 


May.  .  June. 


6.67 
6. 55 
6.39 
6.04 
5.61 
5.44 
5.34 
5.33 
5.30 
5.20 
4.99 
5. 02 
4.92 
5.00 
5.40 
6. 05 
6. 18 


5.36 
5.11 
4.75 
4.37 
4.26 


Oct. 
3.63 

Nov. 
5.18 

Dec. 

3.63 

3.66 

4.26 

3.61 

3.68 

3.92 

3.61 

3.68 

3.80 

3.64 

3.68 

3.78 

3.60 

3.68 

3.75 

3.60 

3.69 

4.24 

3.61 

3.70 

5.42 

3.61 

3.68 

4.75 

3.56 

3.69 

4.46 

3.53 

3.70 

4.42 

3.51 

3.70 

4.12 

3.55 

3.74 

4.08 

3.70 

3.69 

4.00 

3.71 

3.68 

3.92 

3.57 

3.68 

3.93 

3.55 

1      3.65 

1 

3.55 

]Ae  for  Truckee  Rirer  at  Pyramid  Ixike  Indian  Agency ,  Nee.,  from  November  6, 

1902,  to  December  31,  1903. 


1™  „ 

Discharge. 

i 

'      Gage 
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i 

Fat. 

Discharge. 
SfCftHfl-frrt. 

* 

Gag*; 
height. 

F'tt. 

Discharge. 
Srrond-frct. 

Gage 
height. 

1  Discharge. 

1 

Second-/*  ft. 

Ftrt. 

St'cond-frct. 

1              115 

3.5 

297 

4.5 

CAH 

6.2 

•1 ,  795 

125 

3.6 

323 

4.6 

692 

6.4 

1 ,  955 

j           137 

3.7 

350 

4.7 

740 

6.6 

2,115 
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3.8 

380 

4.8 

790 

6.8 

2,  275 

165 

i 

3.9 

412 

5.  0 

900 

7.0 

2,  435 

182 

4.0 

448 

5.2 

1 ,  020 

7.6 

2,915 

202 

4.  1 

4S4 

5.4 

1,  155 

8.0 

3,  235 

224 

4.2 

524 

1,315 

1       8. 3 

|       3, 475 

247 

4.3 

564 

5.8 

1 ,  475 

■ 

: 

i           271 

4.4 

604 

6.  0 

1 ,  635 

Eairly  well  determine*  1.     Curve  is  extended  below  2.90  feet  gage  height. 
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fUHmifH t&t  ibtihwgt  <</  Itaabn  Sterol  IfrraiH  Cob  />"'«'"  jfoncj,  .Vt.,/<» 


Uloelwnfo  in  Wdiiil-fiwt. 

Tuuliu 

Km,,* 

~ 

Mmliuiiin. 

Minimum. 

Unn. 

Siwtinl-Jirt 

Dq«  ii- 

tags. 

Kovembtt  7--:MI 

IHH 

MM 

BC9 

28,420 

0.28 

IV  X 

.9 

3 

iw:i, 

■■» 

, 

April 

2,!>1S 

* 

.« 

.« 

364 

297 

:«:> 

20.414 

.IB 

.a 

Nnvenitier  . .   

1,  1.W 

U50 

M 

29,097 

.23 

J 

Decembw 

SH 

297 

387 

XI,  721 

.111 

.i* 

LAKK    WUfSBSreOOA    INLET    NORTH    OF    l'YRAHIl)    LAKE    IN11IAN   AUF.NCT, 
IS'EV. 

This  station  was  established  November  7,  1908,  by  E.  C.  Murphv. 
It  is  located  3  miles  north  of  Pyramid  Luke  Indian  School  and  51  milt's 
north  of  Wadswortb,  Nev.  The  gage  is  a  4  by  +  inch  vertical  titnbBE 
spiked  to  a  willow  tree  on  the  right  bank.  It  is  read  three  times  curl1 
week  by  John  B.  Woods.  The  discharge  measurements  are  made !»)' 
means  of  a  cable  and  car  near  the  gage.  The  initial  ]>oint  for  sound- 
ings is  the  zero  of  the  tagged  wire.  The  channel  is  straight  for  [W 
feet  above  and  below  the  cable  and  the  current  is  moderate,  ftw 
lmnks  are  high  and  not  subject  to  overflow.  The  lied  is  composed  <" 
gravel  and  silt  and  may  change  slightly.  There  is  but  one  channel  ul 
all  stages.  The  bench  mark  consists  of  two  spikes  driven  into  the 
willow  tree  to  which  the  gage  is  attached.  lia  elevation  is  t>  feet  ifcoW 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  l)een  made  M4* 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 
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Discharge  measurements  of  Lake  Winnemucca  Inlet  north  of  I  pyramid  Ixike  Indian 

Agency,  Nev.,  in  1903. 


Date. 

Hydrographer. 

Ga*e 
.      height. 

Feet. 

1.62 

4.60 

2.60 

.30 

Discharge. 

March  15..     

* 

D.AV.  Have 

H.  B.  Jameson 

do 

Stctmd-ftrt. 
(K) 

Mav  10 

. 

318 

June  15 - 

13i> 

August  21  . 

do 

1 

Mom  daily  gage  ficighl,  in  feet,  of  Lake  Winnemucca  Inlet  north  of  Pyramid  iAike  Indian 

Agency,  Sew,  for  IMS. 


Day. 

Jan. 

Ye 

b. 

Apr.    , 

May. 

June. 
3.10 

Oct. 

Nov. 
1.55 

Dec. 

1 

'• 

50 

1.88 

2 



3 

... 

1. 

50 

4.80 
4.90 

1.70 

\ 

1.60 

3.70 

• 

1.90 

1  77 

s... 

1 

60 

6 

1.70 

1.80 

1.90 

1.60 

5.30 

3.70 
3.70 

H 

1.50 

1.50 

1.88  j 

i 

1.90  | 

1.70 

9 

10.... 

4.20 
4.10 

u.... 

1.70 

3.60 

1.55 

1.80 

12... 

13...  . 

1.60 

1.66 

1.77 

1  77 

U 

1.10 

'-'.SO 
2.70 

is... 

1.50 

1.77 

4.77 

1  70 

M... 

17.. 

:».  ho 

3.70 

1.70 

M.  ... 

1.50 

2.00 

l.so 

1  80 

19... 

3. 60 

a.. 

1.S0 

l.HH  \ 

5.90 

1  SO 

21.. 

•1. 90 

•j.  .'*) 

1.70 
1.50 

a... 

1.50 

1.70 

'2. 60 

1.80 

1 

1 

1  70 

a.. 

24.. 

3.50 

2. 20 
1. 10 

25. 

• 

1.50 

1.50 

1.70 

1  70 

28.. 

5.  10 

».". 

1.70 

l.fiH 

1.99  ! 

1 

a.. 

4.80 

•J.  10 

a.. 

1.60 

1.99  ! 

i 

so. 

4.80 

i 

1.60 

a. 

2. 30 



STREAM    MKASritl-IJIKN'TS    IN    1!ki:i,    I'AKT    IV. 


Kdiuiatrtl  nuudlilit  tlifhar'je  of  Ijfike  Winiwmuoii   tnlrl  north  ■■/  IS/ntiuul  hih  Mm 

A'Ii'„ril.    Km.,  j'T   f«',i. 


;1.'':..|',  i . 

lllmrh  nrv- 

£?S 

1  !|»  '1  mm.- 

iSB 

hi-'SSi 

*~-ljK 

1:1. 

•■ ,  ,,,:  M 

/*(. 

Mo MM 

A* 

a,  a 

2 

1.3 

w 

2.3 

112 

■1.2 

89 

.4 

3 

L.4 

If 

2.* 

IM 

4.4 

Ml 

.8 

a 

l,S 

S2 

3.4 

139 

4.B 

01 

.(t 

10 

l.ii 

5B 

2.8 

m 

4.8 

so 

.7 

M 

1.7 

lie 

8.0 

175 

5.(1 

Mi 

,0 

18 

1.9 

n 

8.3 

lltt 

t  2 

ra 

.» 

'_'■_' 

I.  ;• 

w 

a.  4 

HI 

5.4 

3d 

1.(1 

a 

2.11 

87 

a.<5 

2211 

s.« 

n 

1.  1 

:«i 

i,  i 

SIT. 

3.8 

247 

S.8 

a 

LJ 

" 

2.2 

108 

Ml 

LIS 

li.  0 

« 

ThIiU-  »vii  i1mMh.-i.    Oom  attended  dhm  4.iu.)  frifitjufln  in'i^iit 

Jlittimj  toUt  for  h'h>-  \\"<uiuiH«r,;i    \„l,-t   unfth   ■■!  {Sinimiil    hih-    Imtimi  AgtDCf,  HSi 


.Innimry,  12  days  ... 
l'"i'liriiiiiv,  :i  3&ya  .. . 

April,  BckvN 

May,  iUiiays 

i  Wttber,  12  days 

NoveniU'r,  13  days  . 
Ilt'ci'inliiT,  1 1  ilaye  . 


ofl.lM 


TKUCKEK  R1VKR  AT  NEVADA-CAM  FOKX I A  STATU  LINE,  NEAR  MYSTIC,  CAl- 

This  station  was  originally  established  September  7,  1899,  by  L-  B 
Taylor.  It  is  located  at  the  State  line,  IT  miles  west  of  Reno,  Net 
The  original  gage  was  vertical,  driven  into  the  bed  of  the  river,  ai* 
wired  to  a  granite  bowlder.  On  November  1 1 .  1!H)2,  a  new  gage  w« 
established  by  E.  C  Murphy.  It  is  located  on  the  right  bank,  40 
feet  below  the  point  at  which  the  old  gage  was  located,  and  consist 
of  2  sections  of  4  by  4  inch  timber.  The  upper  section  is  vertical,  an 
is  spiked  to  a  cottonwood  tree.  The  lower  seel  ion  is  inclined,  and 
immediately  under  the  vertical  section.  The  gage  datum  is  the  sail 
as  that  of  the  old  gage.  The  gage  is  read  once  each  day  by  H.  I 
Dickinson.     Discharge  measurements  are  made  by  means  of  a  cab 
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car  2i  miles  below  the  gage  at  Linham  Siding,  and  100  feet  below 
Ige  No.  2.  The  initial  point  for  soundings  is  the  zero  of  the  tagged 
s.  The  channel  is  straight  for  60  feet  above  and  for  75  feet  below 
cable.  The  current  is  swift.  Both  banks  are  high  and  rocky,  and 
not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of 
lders  and  cobblestones.  The  bench  mark  consists  of  2  spikes 
en  into  the  root  of  the  cottonwood  tree  to  which  the  vertical  sec- 
of  the  gage  is  attached.  Its  elevation  is  5.99  feet  above  the  zero 
be  gage. 

be  observations  at  this  station  during  1903  have  been  made  under 
direction  of  A.  E.  Chandler,  district  hydrographer. 
harge  measurement*  of  Truckee  River  at  Nevada- Culifornia  State  line,  near  Mgstic, 
Cat.,  in  /SO}. 


»«. 

Hydroffrapher. 

•a 

Dincharge. 

J*et. 

3.«5 
3.00 
2.90 
2.10 
2.10 

Sccrmd-frct. 

' 

n  fiet,  of  Truckee-  i 
Jfyatie.  Cul., 


J, HI. 

tvb. 

Mar. 

Apr. 

„,., 

A. 

Jul)'. 

>„,. 

St'pt. 

at 

Nov. 

8.10 

2.80 

2  00 

2  10 

2.40 

1  "- 

410 

1  SO 

412 

2  15 

410 

i.m 

3.30 

2.15 
2.15 

410 

2.30 
4  20 

428 

ISO 

4.50 

442 

I.SS 

in 

:■" 

t.to 

2.7S 

4.33 

a.  47 

2.10 

400 

410 

40A 

a.oo 

426 

110 

3.30 

4.17 

3.62 

ZOO 

400 

415 

l.M 

400 

;  .■.'. 

426 

I.M 

3.54 

4.26 

S.47 

400 

2,00 

410 

I.S5 

1.10 

2.00 

LSD 

400 

8.  SO 

i.15 

3.52 

2.20 

400 

412 

2.06 

1.06 

9.40 

3.30 

4.  IS 

3.60 

2.  OS 

415 

2.20 

I  BO 

4 10 

£.4)0 

8.24 

4.30 

S.*T 

2.00 

400 

440 

2.05 

3.10 

i  .» 

1.85 

8.00 

■!.  1" 

S.37 

400 

2.00 

2.10 

403 

4.10 

i  >■ 

400 

8.00 

1.2! 

-:.j" 

410 

"J.  .Ml 

410 

410 

4.06 

1  no 

106 

2,00 

a. 25 

4.07 

i.SS 

400 

4  00 

430 

412 

3.65 

i  -.'■ 

l.» 

5.06 

2.76 

413 

.'.  I" 

i  « 

2.20 

1.« 

8.00 

1.71 

2.72 

400 

400 

420 

405 

400 

i  i> 

3.  SO 

1.95 

;i.uu 

4  H 

2,78 

L'.  I .', 

400 

405 

2.40 

1.BB 

i  ft 

J      ■! 

I.W 

a.  oo 

;■!.  DD 

ISO 

1.68 

2.00 

400 

4» 

1.  10 

:  ¥■ 

200 

::.  hi 

8.00 

H.10 

2.70 

400 

4IU 

400 

417 

496 

■  -f. 

210 

3.20 

400 

410 

4.30 

I.9S 

110 

410 

3.30 

3.15 

li.-H- 

V.  2?, 

A  111 

2.00 

S.S0 

1   ■■ 

S.05 

400 

-.:.  \- 

.■   .■ 

1   75 

2.10 

ti.m 

I  S7 

2.48 

2.00 

410 

Z.  "! 

426 

:..].-. 

in 

1  Sfc 

2.  IS 

■1.10 

4*7 

47S 

■Ai'.t 

;.  ii- 

400 

49 

4« 
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itran  <laO$  ytfje  height,  in  fret,  of  Thicket  River  at  Nrrada-QiHfornia  Stale  lint,  »«r 
tfgrtr,  OJ.,for  19M— Continued. 


Jan.   Feb.    Mai.    Apr.  May.  i 


June.  Jnlj.    Aug.  SepL    OcL    X< 


R.ilimj  ttiHr  fur  Tnirkrr  Itiier  at  Jtimmlm  Hllfllllrfll  tXiiUtinr,  near  Myltie,  CUt.,fot  1VU. 


SSSl 

Discharge. 

•£& 

Disbars*. 

hfSSt. 

Discharge, 

h^hL 

Dlarharjt. 

rut. 
i.s 

.•frYTin.l-/-rt. 
247 

|  ,.ra.f-/,rt. 

613 

1,268 

2.3 

3.3 

4.3 

2,  ITS 

1.4 

268 

2.4 

071 

3.4 

1 

345 

4.4 

2,280 

l.S 

M 

2.  ft 

732 

3.5 

1 

425 

4.5 

2,391 

i.o 

31  a 

2.8 

796 

3,6 

1 

SOB 

4.8 

2,  SOS 

1.7 

Ml 

2.7 

N59 

3.7 

1 

CM 

4.8 

2,745 

l.S 

38.1 

2.8 

924 

3.8 

1 

683 

5.0 

3,002 

l.il 

421 

2.9 

9*9 

3.0 

1 

775 

5.2 

3,283 

3.0 

463 

3.0 

1.055 

4.0 

1 

870 

6.4 

3,598 

11 

5WI 

3.1 

1,123 

4.1 

1 

on 

6.8 

3,953 

2.2 

55« 

3.2 

1,194 

4.2 

* 

008 

5.8 

4,370 

t-jthmatrti  monihly  diacharge  of  'thicker  Kicer  at  Nevada-Uaiifornia  &aU  tine,  n 
CaL,  for  1903. 
[Drainage  area.  9W  ngiiare  mites.) 


loNe. 


January 

February  

March 

April 

May 

July 

September... 

October  

November ... 

December  ■ . . 

The  yet 


32,097 
25,714 
42,180 
77, 415 
101,046 
68,311 


31, 174 

50,870 
24,780 


"December 4,  (■■liroste.l. 


TT.] 


nCTKRIOR  BAsnr. 


195 


LITTLE  TRUCKEE  RIYER  NEAR  FINE  STATION,  CAL. 

The  station  was  established  June  25,  1903,  by  George  B.  Lorenz. 
te  cable  station  is  located  about  one-fourth  of  a  mile  upstream  from 
-uhn's  mill,  known  also  as  Pine*  station.  The  dam  at  this  point 
cks  the  water  up  for  about  300  yards.  The  road  which  follows  the 
ttle  Truckee  north  from  Boca  crosses  the  river  at  a  ford  about  150 
et  below  the  cable  and  the  same  distance  above  the  gage  rod.  Pine 
ation,  on  the  Boca  and  Loyalton  Railroad,  about  one-fourth  of  a 
ile  distant,  is  the  nearest  railroad  point.  The  gage  rod  is  located 
out  300  feet  below  the  cable  and  consists  of  a  vertical  2  by  6  inch 
ard  graduated  to  feet  and  tenths  from  zero  to  4  feet  The  foot 
irks  consist  of  2-inch  brass  numbers  and  the  tenths  are  marked  with 
pper  staples.  The  gage  is  read  twice  each  day  by  W.  R.  Noyes. 
ischarge  measurements  are  made  from  a  wooden  car  running  on  a 
inch  steel  cable  which  is  stretched  across  the  river  about  5£  feet 
iove  the  high-water  level.  A  tag  wire  is  stretched  just  above  the 
Me.  The  initial  point  for  soundings  is  the  post  which  supports  the 
,ble  on  the  left  or  north  bank.  Above  the  station  the  channel  is 
raight  for  100  feet  at  high  water  and  for  30  feet  at  low  water, 
elow  the  station  the  channel  is  straight  for  200  feet  at  high  and  low 
ater.  The  current  is  swift  at  all  stages.  The  right  or  south  bank 
)  high,  steep,  and  rocky,  and  is  not  subject  to  overflow.  It  supports 
ome  underbrush  and  a  few  trees.  The  left  or  north  bank  is  com- 
XMsed  of  gravel  for  40  feet  back  from  the  high-water  channel.  It  is 
ow  and  may  be  overflowed.  The  bed  of  the  stream  consists  of  course 
gravel  and  is  free  from  vegetation.  There  is  but  one  channel  at  all 
rtages. 

The  bench  mark  is  the  head  of  a  large  nail  driven  into  a  2  by  4  inch 
amber  set  in  the  ground  in  a  clump  of  small  willows,  8  feet  from  the 
$age.  The  willows  surrounding  the  bench  mark  are  blazed  and  marked 
,4B.  M.  U.  S.  G.  S."  Its  elevation  is  4.83  feet  above  the  zero  of  the 
?age. 

The  observations  at  this  station  during  1903  have  been  made  under 
&e  direction  of  A.  E.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Little  lYuckee  River  near  Pine  station,  Cal. ,  in  1903, 


Date. 


Hydrographer. 


hlyl7 G.  B.  Lorenz 

%30 do 

AogostH do 


totober9. 


do 


Gage  height. 

Discharge. 

Feet. 

Second-feet. 

1.20 

50 

1.00 

29 

.84 

19 

.80 

20 

STREAM   HSASVBntKH'n   IN   1903.  PART   IV.  B«» 

./;;  y„,„  fa  t.,1.1.  '„•{,;■!.  ,v  Lilth-  Tmrhv  AW  imir  fuu- M.llim,,  fW.,/jr/S«1 


Oct      Nor.     Dm 


Holing  l.ilJr  /'ir  Lilllt  lYuckef  #i*'W  near  fine  Motion,  Oil.,  /rowi  Jiiiw  f J  to  l)trfi»l*t 
31,  1903. 


«. 

„,«,,.„., 

bMM, 

-^. 

0«e 
helBht. 

DlnrhnrBe. 

bSSt 

D(wh«n(t 

ftrt. 

,V,T,.l||(.f,,/. 

Fat 

frcwl** 

Hm. 

BmmltfM 

Ad. 

SmmiijM- 

0.7 

14 

1.3 

64 

1.9 

160 

2.6 

256 

.8 

18 

1.4 

80 

2.0 

176 

2.6 

272 

.9 

23 

1.5 

90 

2.1 

192 

2.7 

288 

1.0 
1.1 

29 

1.6 
1.7 

112 

128 

2.2 
2.3 

208 
224 

2.8 

304 

1.2 

50 

1.8 

144 

2.4 

240 

Table  only  approximate  beyond  1.20  feet  gage  height. 
foot  gage  height. 


.t  well  defined  below  1 
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Estimated  monthly  discharge  of  Little  Truekee  River  near  Pine  station,  Call 

[Drainage  area,  166  square  miles.] 


Month. 


June  25-30 

July 

August 

September  1-20 
October  25-31 . . 

November 

December 


Discharge  in  second-feet. 


Maximum. 


200 

200 

29 


296 
94 


Minimum. 


184 
31 
18 


Mean. 


25 
45 


191 
89 
22 
18 
39 

117 
63 


Total 
in  acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


2,  273 

1.15 

5, 472 

.54 

1,353 

.13 

714 

.11 

541 

.23 

(5, 962 

.70 

3,  874 

.38 

Depth  in 
Inches. 


0.26 
.62 
.15 
.08 
.06 
.78 
.44 


INDEPENDENCE  CREEK  BELOW   INDEPENDENCE   LAKE,   CALIFORNIA. 

This  station  was  established  October  24, 1902,  by  E.  C.  Murphy.  It 
is  located  about  one-eighth  of  a  mile  below  the  dam  at  the  lower  end 
of  Independence  Lake,  California.  The  gage  is  a  vertical  4  by 
4  inch  timber,  and  is  located  about  200  feet  upstream  from  the  cable 
and  car  from  which  the  measurements  are  made.  The  gage  is  read 
twice  daily  by  C.  J.  Gepper.  The  channel  is  straight  for  50  feet 
above  and  below  the  station.  The  banks  are  low,  but  not  subject  to 
overflow.  The  bed  of  the  stream  is  permanent,  being  composed  of 
gravel  and  clay.  The  current  is  moderately  rapid,  and  the  discharge 
k  controlled  by  the  dam  at  the  end  of  the  lake.  The  bench  mark  is 
three  nails  driven  in  the  root  of  a  pine  tree  55  feet  northwest  of  the 
?age.    Its  elevation  is  5.82  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
;he  direction  of  A.  E.  Chandler,  district  hydrognipher. 

discharge  measurements  of  Independence  Creek  below  Indepemhiice  Ixike,  California,  in 

1902  and  1903. 


Date. 

Hydrogmpher. 

1 
hoiX     Dta-taw. 

1 

October  24. 

1902. 

E.C.  Murphy 

Feet. 
1.23 

1.90 
1.60 
1.50 
1.40 

Secorul-fcet. 
0.3 

^ne21  ... 

1903. 

G.  B.  Lorenz 

15.2 

July  19 

do 

7.3 

^8twt6 

do 

4.7 

kugQ8t27 

do 

1.0 

V 

STREAM    MEASUREMENTS    IN    1903,  PART    rV. 


.If, -tin  <hiiyg-ige  height,  in  feet,  of  Independence  Creekbdow  Independence  Lake,  C 
for  190t. 


Day. 

Out, 

Sor. 

a. 

D»y. 

Oct. 

Hot. 

See. 

D»y. 

Oct. 

Hot. 

!■■■-. 

j 

LSI 
IB 
I.  S3 

1    ~: 

1  18 
LtS 
LBS 

1.M 
1.91 

110 
100 

l.H'i 
I.WI 

l.» 

I.fO 

1.90 

l.M 
LOO 

13 

I.* 

i.n 

,  rn 

... 

lB 

3 

11 

i 
1 

II 
to 

50 

" 
60 

•i 

1    .*.! 

I  U 
las 
i.fl 

i  B 
IS 

15 

16 

B 

la 

l.« 

i  n 
i.« 

l.M 

L« 
1.91 

17 

, 1 

IB 

29 

LM 

19 

90 

g 

20 

81 

„ 

2a 

ii  daily  gage  height,  in  feel,  \>f  Indrpntdrncr  I '.'eetkhelow  Independence 
for  1903. 


!».>-. 

Ju. 

« 

Mm. 

Apr. 

lUy. 



July. 

An*. 

Sept. 

„,.,. 

Not. 

»c 

, 

!  -" 
1.7B 
LS6 

I.9S 

£10 

2,4) 
1.69 

■„■   ■■ 

■!  il\ 

1 60 

1M 
160 

IM 

9.00 

!  .»■ 

1.10 

.'  if- 

:  1. 

2  10 

2.10 

100 

100 

1  M 

100 
100 
100 

140 
ISO 

i  m 

3.00 
3  00 

in 

176 
1  H 

in 

100 

1.60 
1.60 
1.50 

1  60 
1  .. 

1  «ft 
1  W 
1  BO 
1   BO 

1.91 
ISO 
1.81 

1  £'■ 
L40 

1  :i» 
LSI 

l.M 

ISO 

i  rl 

i  ii 

1.41 

1   M 

1    " 
150 

L« 

LO 
LSO 
L60 
100 

:  •< 
L4» 

LSI 

:  si 

LSO 
1.60 
LSO 
1.60 
LSO 

1  60 
1.60 
1.60 

1  60 
1.60 

1.46 
1.46 

;  .■ 
1.16 

1  35 
1.35 

1    ii 

;   n 

134 

136 
1.31 
1.11 
1  35 

1.80 

1   ■ 
1.39 
130 

ISO 
■     -i 

:    t. 

8 

, 

, 

1 

'■ 

10 

•«. 
to 

>l 

10 

:  20 

120 

1  80 
l.M 

i  n 

L» 

i  oo 
■   ■>■ 

.'  :. 

2  30 

IK 
1  in 

1    IU 

Soo 
300    .. 
3.0U    

!!-  h 

jj 

■  •■ 
i*i 

121 

226 
IBS 

170 

1*9 

L* 

,, 

150     2  30 

1*1     .'.JU 

lift 

3  S£ 
1.50 

1  ■/-■ 

112 
2. IS 
196 

1  III      .1  n, 

100  ,  lot 

■iiM     t.*H 
■!  in     ;  "Q 
1  10     176 

.■in    loo 

1. 

L 

H 

120 
•J  20 

2  20 

•}  10 

3.10 
.■  n 
■  H 

3  •■ 

2.10 
.  00 

2.00 

.'  '■ 

100 

2.00 
2.00 
2  00 

100 
100 

I  .. 

„ 

.,, 

... 

■'                         

i» 
its 

■j.  a'. 

2M 

ISO 
16G 

2  20     2  * 

■» 

»...,        ..            .      .        .    . 

3  HO     2  '<i 
ISO  j  100 

.„ 

m 

31 

i,i 

__ 

.] 


INTERIOR   BASIN. 


199 


Rating  table  for  Independence  Creek  below  Independence  Lake,  California,  from  October  &4, 

190f,  to  December  Si,  1903. 


Gage 
height. 

1 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

|     frrL 

Second-feet. 

Pert. 

Steond-feet. 

]      Feet. 

Second-fed. 

Fret. 

Second-fret. 

1      1.1 

0.1 

1.6 

6.9     ' 

2.1 

21 

2.6 

36 

1      1.2 

.3 

1.7 

9.5 

2.2 

24     , 

I      2.7 

39 

!      1.3 

.8 

1.8 

12.3 

'      2.8 

27 

2.8 

42 

!   »■* 

2.2 

1.9 

15.  2 

2.4 

30 

2.9 

45 

1.5 

4.5 

i 

2.0 

18.0    ! 

1 

2.5 

1 

33 

3.0 

48 

Remarks:  Curve  fairly  well  defined.     Extended  above  gage  height  1.90  feet 

EeUmated  monthly  discharge  of  Independence  Creek  below  Independence  Tjake,  California, 

for  1902  and  190$. 

[Drainage  area  8.6  square  miles.] 


Month. 


1902. 

October,  24-31 

November,  28  days. 
December 


1903. 

January  

February 

March 

April 

May,  1-30 

June,  15-30 

July,  1-24 

August,  2-22 

September,  12-30 

October 

November 

December 


Discharge  in  second-feet. 


Maximum. 


1.4 


24 

30 
33 
24 
42 


Minim  am. 


0.2 


4.5 

6.9 
18 
18 
15.2 


Mean. 


26 
47 

15 


1.4 
2.7 
4.5 


0.5 
11 
10 

18 
28 
20 
22 
42 


°7 


15 

4 

1.6 

5 

20 
11 


Total  in 
acre- feet. 


8 
611 
615 

1,107 

1,555 

1,230 

1,309 

2,499 

857 

714 

167 

60 

307 

1,190 

676 


Run-off. 


Second-feet 

per  square 

mile. 


0.06 
1.29 
1.18 

2.12 

3.29 

2.  .35 

2.59 

4.94 

3.18 

1.76 

.47 

.19 

.59 

2.35 

1.29 


Depth  in 
inches. 


0.02 
1.34 
1.36 

2.44 
3. 43 
2.71 

5.  51 

1.89 

1.57 

.37 

.13 

.68 

2.62 

1.49 


PROS8ER  CREEK   NEAR  BOCA,  CAL. 


This  station  was  established  October  23,  1902,  by  E.  C.  Murphy. 
It  is  located  about  2  miles  from  Boca,  Cal.,  and  about  500  feet  below 
the  dam  of  the  Prosser  Creek  Ice  Company,  about  one-eighth  of  a 
mile  above  the  mouth  of  the  creek,  at  the  footbridge  between  two  ice 
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houses.  The  gage,  which  is  a  vertical  staff  graduated  to  feet  and  tenths, 
is  located  about  10  feet  below  the  bridge.  It  is  read  twice  daily  hv 
C.  Lindsley.  The  channel  is  straight  both  above  and  below  the  station. 
The.  banks  are  high.  The  bed  of  the  stream  is  permanent  and  is  oat 
posed  of  sandy  gravel  and  stone.  The  bench  mark  is  a  spike  driven 
into  the  timber  to  which  the  gage  is  fastened.  Its  elevation  is  ti  f«l 
above  the  zero  of  the  gage.  This  station  was  discontinued  June  S. 
1903,  at  which  time  the  station  near  Hobart  Mills  was  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  hydrographer. 


\l,.f,i    /.ii'/y  ;/;r.;.   h-i-ilil.  in  Jiyl,  <\f  /Viwit  '  Vi  ■!-   iicrr  /fwi, 

OL, 

fitrlSOS. 

D»jr. 

Jui. 

Fob 

M- 

-.[,> 

D«y- 

.liiii. 

,■,,, 

kpf 

m 

10* 

.i  ... 
.80 

■ 
.« 

,M 
.96 
ai 
.7", 
.»: 

.« 
66 
.» 

.«o 

.» 
.to 

.•a* 
1  ■ 

1  ■ 
1  m 
no 
.'  t.-. 
*<b 
t« 

J..I 

:  .'i 
l.  .'* 
160 

9. 43 

1  <* 

1  73 

;  v 

i  ■ 

n 

0.M 

.so 

.06 
.SS 

.*> 

1      <■': 

a.  is 
1 i>. 

1.10 

i  <jft 

.90 

.S6 

.■*! 

.a 

i  •< 

1  * 

!  :' 
1  ■■' 
lit 
LIU 
Lit 

1  ■ 

1  'J 
t.» 

I? 

a 

18. 

, 

4 

» 

t 

M. 

in 

i  H 
iOT 
1» 

1  Si 

.■  s. 

KV. 

9.U 

T 

M> 

9ft. 

_ 

ta | 

19 

M 

IS 

» 

i6 

46 

16 

SI 

,, 

-^ 

PltOSSEK   CRKEK  NEAB    HOBART   MILLS,    CAL. 

This  station  was  established  June  27,  1903,  by  George  B.  LorenK- 
It  is  located  about  150  feet  below  the  wagon  bridge  and  the  road  house 
on  the  Boca  and  Truckee  highway,  4  miles  from  Truckee  and  3  nuk* 
from  Hobart  Mills.     Alder  Creek  joins  Prosser  Creek  about  200  fwt 
above  the  station.     The  nearest  dam  is  located  at  the  ice  pond,  about 
2  miles  below  the  station.     The  gage  consists  of  a  2  by  4  inch  vertical 
timber  graduated  to  feet  and  tenths  by  means  of  brass  figures  an" 
copper  staples,  and  reading  from  zero  to  4  feet  gage  height.     It  i9 
located  on  the  left,  or  north,  bank  50  feet  upstream  from  the  cable- 
Readings  are  taken  twice  each  day  by  Robert  Dorian.     Discharg8 
measurements  are  made  from  a  wooden  car  running  on  a  §-inch  steel 
cable,  which  is  stretched  across  the  river  about  5  feet  above  high- 
water  level.     A  tag  wire   is   stretched   just  above   the  cable.     The 
channel  is  straight  for  150  feet  above  and  200  feet  below  the  cable. 
The  creek  makes  a  bend  at  the  highway  bridge.     Both  banks  are  high 
and  not  subject  to  overflow.     The  right  bank  is  wooded;  the  left  is 
cleared,  except  for  a  few  willows.     The  bed  is  composed  of  coarse 


HOT*.] 


INTERIOR   BASIN. 


201 


gravel  and  is  free  from  vegetation.  The  water  flows  in  one  channel 
at  all  stages.  The  bench  mark  is  on  the  northeast  pier  of  the  steel 
wagon  bridge  and  is  the  top  of  the  steel  casing  of  the  concrete  pier 
above  the  arrow  mark.  Its  elevation  is  9.87  feet  above  the  zero  of 
the  gage.     The  drainage  area  is  48  square  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  A.  E.  Chandler,  district  bydrographer. 

Discharge  measurements  of  Prosser  Creek  near  JFobari  Mills,  Col.,  in  190$. 


Date. 


Hydrographer. 


G.  B.  Lorenz 
do 


July  18 

Jaly  31 

Augusts ! do 

....do 
....do 


August  14 
August  27 


Gaffe 
heigh  t. 

Discharge. 

Ftrt. 

Srctrtul-fttt. 

2.5 

41 

2.3 

28 

2.3 

20 

2.18 

15 

2.10 

10 

Mean  daily  gage  height,  in  feet,  of  Prosser  Creek  near  Hobart  Mills,  CaL,  for  1903. 


Day. 

June. 

July. 

Aug. 

Sept. 

2.15 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2. 12 
2. 12 

•)   v> 

2.12 
2. 12 
2. 12 
2.12 
2.12 
2.12 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.12 
2.12 
2.12 
2.12 

Oct. 

Nov. 

Dec. 

1 

2.75 
2.72 
2.72 
2.62 
2.65 
2.65 
2.55 
2.55 
2.50 
2.48 
2.60 
2  55 

2.35 

2.35 

2.30 

2.30 

2.30 

2.30 

2.30 

2.27 

2.25 

2.25 

2. 25 

2.22 
•>  '>•) 

2. 22 
«>  <>) 

2.22 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.2U 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 

2.15 
2.15 
2.18 
2.18 
2.18 
2.15 
2.15 
2. 15 
2.18 
2.30 



2.66 

2 

2  66 

3 

2.55 
2  75 

4 

5. 

2.95 

2.85 
2.80 
2  65 

8 

9 

2.60 
2.75 
2  65 

3.40 
3.(15 
3.70 
3.45 
3.20 
2.  m 
2.50 
2.55 

2.70 
2.55 
2.75 
2.65 
2.56 
2.60 
2.55 
2.55 

o   tr. 

2.48 
2. 45 
2. 48 
2.4H 
2.50 
2.  18 
2.42 
2.45 
2.45 
2.42 
2.40 
2.38 
2.38 
2.35 
2.35 
2.35 
2.32 
2.32 
2.35 

15 

15 

19.... 

20.... 

a.... 

Q    UK                   O    P.K. 

22.... 

3.05 
3.30 
2.90 
2. 75 
2.70 
2.60 
2.65 
2.65 
2.70 

2.70 
2.90 
3.00 
2.90 
2.85 
2.86 
2.80 
2.75 
2.96 
1  Oft 

28.... 

24....                                                                    i 

25.... 

26... 

27... 

2.75 
2.75 
2.95 

2.78 

28... 

«... 

to... 

a... 



, 

\ 

SOS 


This  station  wu  established  October  38, 1909,  by  E.  C.  Maiphj 
It  it  located  about  1*0  feet  below  the  dun  of  the  Donner  Greek  Is 
Company  and  H  miles  west  of  Truckee,  Gel,  lie  gage  is  a  4  byi 
inch  vertical  timber  located  on  Uiu  left  baii.  It  n  raad  twice  « 
day  by  F.  B.  Williams.  Discharge  measurements  are  made  by 
of  a  cable  and  car  SO  feet  downstream  from  the  gage.  The 
is  straight  for  100  feet  above  and  below  the  cable.  Both  banks  a 
high' and  will  not  overflow.  The  bed  of  the  stream  is  composedo 
gravel,  permanent  and  free  from  vegetation.  There  is  hat  one 
nel  at  all  stages  and  the  current  is  swift.  The  bench  mark  oonshtia 
4  nails  driven  into  the  root  of  a  pine  tree  IS  inches  in  diameter  tad  I 
feet  north  of  the  gage.  Its  elevation  is  6.80  feet  above  the  senof 
the  gage. 

The  observations  at  this  station  daring  1908  have  been  made  nste 
the  direction  of  A.  EL  Chandler,  district  hydrogrepher. 

DawawH  mmmnmmm^flhmm  Oredt  war  Tmtkm,  C*L,i*isot. 


A*. 


June  21.. 
July  20.. 

July  31.. 


2.80 
1.80 


Mean  daily  gage  height,  in  feel,  of  Donner  Creek  near  Thicket,  OaL.for  190$. 


Jan.    Feb.    Mar.    Apr.    May 


July.  Auk.   Sept.  Oct.    Mo».   W* 


ISTKRIOB   BABIK.  SOS 

t,  in  feet,  of  Domer  Creek  near  Tnu-Jue,  Cal.,  for  1903 -Continued. 


!>»*. 

Jm 

>*. 

*i.r. 

-**»■ 

Hay. 

„„„. 

Jolf. 

-Aug.  6c pi. 

Oot 

Not. 

Dec 

2.  IS 
490 
425 
ISO 
ISA 

3.  TO 
400 
AM 

a.  so 
in 

*m 

■-■  w 

460 

2.40 
440 

440 
14 

4*0 
4« 
4* 

440 

1* 

440 

4*0 

4  so 
i« 

1.80 

ITS 
a.  75 

400 

4.10 
466 

1H 

1.90 

2,15 
4» 
436 

1.00 
1.00 
3.60 

440 
436 

1.70 
445 
3.00 
ID 

9.46 

4.06 

2.00 

196 

a.* 

4» 

4» 
a.  to 

IK 

a.  on 

1 46 

446 

1.00 
1.09 
J.  60 

1.00 

1.06 
1.06 
1.06 
1.70 

j_ 

.-(ii 
.  I" 

L4d 

1.40 

LOO 

1.40 

.40 

TO" 

400 
400 
410 
466 

1.30 

40S 

406 

470 

I  -ii 

H 
:«i 
;«j 
OS 
If. 

<ii 

60 

4ft 

4ft 
4ft 

06 

46 

46 

70 

70 

TO 

■m 

TO 

TO 

-„ 

70 

70 

Hag  table  for  Dormer  Greet  n 


beSfo. 

Dlmhuge. 

height. 

Olaeharge. 

height 

Discharge. 

heigEt. 

Dbnbaif*. 

.ft*. 
1.3 

Secowt/X. 
1 

Act 

2.1 

Second-fat. 

28 

2.9 

Seeond-flet. 
IX 

ft* 

S.7 

Sea/xd-fert. 

248 

1.4 

1 

2.2 

36 

3.0 

136 

3.8 

284 

1.5 

S 

2.3 

48 

S.1 

152 

3.9 

280 

i.e 

S 

2.4 

58 

3.2 

168 

4.0 

296 

1.7 

7 

2.5 

87 

3.3 

184 

4.1 

312 

1.8 

11 

2.8 

78 

3.4 

200 

4.2 

328 

1      ,9 

18 

2.7 

02 

3.5 

216 

4.3 

344 

1     2.0 

22 

2.8 

106 

3.6 

232 

4.4 

360 

Table  not  well  defined.     Curve  extended  above  2.80  leet  g 
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M  „„,„thlv  .litclvirye  of  Doiiner  Cretkjuur  Tniekee,  Oil., /■*  ISOi, 


[Dr&ftiagi'  ins,  SO  squurr  mil«.| 

DtachmgB  in  iccoDd-f«(. 

RiUwJ            1 

Monlli. 

Minimum. 

Minimum. 

9CMI1. 

"Wtat 

SrrontMM 

■•sir 

i»»i>» 

1003. 

OctofavSMl 

11 

0 

7 

125 

0.23 

u  1. 

36 

.a 

51 

!) 

17 

1,045 

,n 

.M 

190:!. 

106 

a 

54 

3,320 

1.S0 

M 

58 

60 

3,332 

** 

:ti2 

232 

H 

120 

aa 

100 

5, 1ft* 
H,  S7*t 

2.77 
5.53 

h.i; 

April 

May 

352 

!»2 

267 

16,417 

9.M 

ifti 

Jim,. 

m 

56 

(08 

9,  S8S 

5.20 

S.W 

Julv  .- 

5(1 

fi 

23 

1,414 

.77 

.« 

Axifsast 

16 

1 

a 

184 

.10 

.11 

SoiitoinWr 

2 

I 

1 

60 

.03 

j 

October 

28 

1 

3 

184 

.10 

s 

280 

I 

as 

5, 474 

3.07 

::.!: 

)Vivinl)0r 

61 

7 

16 

984 

.53 

.61 

352 

1 

77 

65,633 

2.57 

M.H 

a 

USAN    KH 

KK    NKAI1 

SUSANV 

LI.E,  CAL. 

This  station  was  established  June  3,  1900,  fey  L.  H.  Taylor,  at  whirl*  ' 
time  a  temporary  gage  was  installed  on  (.he  right  bank.  It  is  located 
about  three-fourths  mile  sunt  Invest  of  Susanville,  at  the  electric-  Light 
plant.  A  short  distance  above  the  station  a  sniail  irrigating  ditch,  known 
as  the  "Masten  ditch,"  is  taken  out  on  the  right  bank.  There  is  a  flume 
near  its  head  in  which  a  gage  lias  been  placed.  On  December  20, 1903, 
the  station  at  the  electric-light  plant  was  reestablished  by  H.  E.  Green- 
A  cable  was  installed  for  high-water  measurements.  The  initial  point 
for  soundings  is  a  post  in  the  fence  in  line  with  the  cable.  The  cable 
support  on  the  left  bank  is  34.8  feet  from  the  initial  point  for  sound- 
ings. The  channel  is  straight  for  150  feet  above  and  for  250  feet  belotf 
the  cable.  The  current  ia  swift.  There  is  a  riffle  immediately  abovfl 
the  cable.  The  right  bank  is  high  and  is  composed  of  clay  covered 
with  vegetation.  It  is  not  liable  to  overflow.  The  left  bank  ia  low, 
liable  to  overflow,  and  is  covered  witb  a  sparse  growth  of  willows. 
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'he  bed  of  the  stream  is  composed  of  gravel  and  cobblestones  and  iw 
ermanent.  Bench  mark  No.  1  is  a  nail  in  the  fence  post  which  is  used 
4  the  initial  point  for  soundings.  Its  elevation  is  11.35  feet  above 
le  zero  of  the  gage.  Bench  mark  No.  2  is  a  nail  in  the  cable  post, 
ts  elevation  is  9  feet  above  the  zero  of  the  gage.     Bench  mark  No. 

is  a  nail  in  the  cottonwood  tree  to  which  the  cable  is  attached.  Its 
levation  is  10  feet  above  the  zero  of  the  gage.  The  gage  is  read  once 
ach  day  by  James  Branham. 

The  observations  at  this  station  during  1903  have  been  made  under 
be  direction  of  A.  E.  Chandler,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  (J.  B.  Lorcnz  in 


July  9:  Gage  height,  190  feet;  discharge,  7.60  second-feet 
The  Mast-en  ditch  diverts  water  from  Susan  River  above  this  station. 
On  July  9  it  was  discharging  7.1  second-feet. 

Moot  daily  gage  height,  in  feet,  of  Sritnn  Hirer  new  Sntnnvilte,  Cnl.,/or  Hi0.1. 
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Gage  read  from  surface  of  ice  during  February. 


BTBEAM    MEASUREMENTS    IN    1903,   l'ART   IV. 


OWENS  RIVER  DRAINAGE  BASIN. 

Dazing  the  summer  and  autumn  of  1903  an  investigation  of  the  flow 
of  the  Ultra  which   drain  into  Owens  River   was   begun   by  .1.  C. 
lated  by   It.  S.  Hawley.      Twenty  gaging  stations  win 
a  streams  and  canals  in  this  section.     The  results  of  the 
data oolfeotod  at  these  stations  are  shown  in  the  following  pages. 

OWENS    RIVER    NEAR  ROUND   VALIJSY,  CAL. 

This  ■tetiOD  was  established  by  J.  0.  Clausen,  assisted  by  R.  S.  [Tan 
ley,  on  Aogoet  3,  1908.  It  is  located  at  the  footbridge,  TOO  feet  allow 
the  junction  oi  Owens  River  and  Rock  Creek.  The  river  at  this  point 
cut*  through  a  lava  deposit  about  100  feet  thick  and  forms  a  gorge 
which  is  about  '250  feet  wide  at  the  top.  The  gage  is  a  1  by  4  inch 
verticarrod,  fastened  to  the  concrete  bridge,  abutment  on  the  left  tank. 
It  is  read  once  each  day  by  Roscoe  Jones.  Discharge  measurements 
BTC made  from  the  single-span  footbridge  to  which  t  he  gage  is  attached. 
11m  bridge  ia  37  feet  long  and  has  a  clear  spin  of  35  feet.  The  initial 
pout  for  BOUndings  is  the  anchor  bolt  of  the  right  abutment.  The 
channel  ia  straight  for  175  feet  above  and  for  250  feet,  below  the  station. 
The  current »  swift  at  all  stages.  Both  Imnks  are  high  and  rocky  and 
are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  nxk 
and  lava  bowlders  and  is  not  subject  to  much  change.  The  bench  mark 
is  a  bolt  set  in  a  lava  bowlder  97. 4  feet  north  of  the  right  abutment 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  byd  rographer. 
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of  Otvew  ffivrr  ntar  Round  Valley,  COL,  in  1903. 
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Mean  daily  gage  height,  in  fed,  of  Omen*  River  near  Round  Valley,  Col.,  for  P. 
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BOOK   CREEK    NEAR   ROCND    VAIXET,  CAL. 

This  station  was  established  August  3,  1903,  by  J.  C.  Clausen  and 
L  S.  Ilawley.  It  is  located  at  the  wagon  bridge  on  the  road  from 
<oog  Valley  to  Bishop,  3,500  feet  above  the  mouth  of  the  creek.  The 
age  is  a  1  by  4  inch  vertical  rod  fastened  to  the  left  end  of  die  bridge. 
t  is  read  once  each  day  by  Boscoe  Jones.  Discharge  measurements 
remade  from  a  footbridge  which  has  a  span  of  18  feet.  The  initial 
K>int  for  soundings  is  on  right  bank  of  stream.  The  distances  across 
tram  are  marked  on  the  footbridge  at  intervals  of  2  feet.  The  chan- 
el  is  straight  for  50  feet  above  and  for  40  feet  below  the  footbridge. 
'he  current  is  swift.  Both  banks  are  high  and  rocky  and  are  not 
able  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and 
'  not  subject  to  much  change.     The  bench  mark  is  a  point  marked  on 

lava  rock  15  feet  east  of  the  left  end  of  the  footbridge.  The  obser- 
itionn  at  this  station  during  1903  have  been  made  under  the  direction 
f  S.  G.  Bennett,  district  hydrographcr. 

Dueharge  meaturemente  of  Rock  Creek  near  Hound  Valley,  Cat.,  in  1903. 
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IbM  doffjl  -m^h^jhl,  in  (■■■■',  •■_(  Atet  Ominmr  Round   I'nllry,  Oil., /or  Ml 


All*   Ofpt.    CM 


LH    1* 
L»l  l« 


"i.lvi'T!  II-  1.111.  |ir.il..ilily  b  1  ■'!. 


itaferttrblie. 


I'lNB    rUKKK    HUB    ItKLINl)   VALLEY,  OIL 

TIiik  sijiti.ui  wm  esUUldwd  August  8,  1988,  by  J.  <'-  dwan  wJ 
It.  s.  Hawley.  H  is  located  160  feet  below  the  wagon  bridge  on  u 
road  From  liixlmit  to  Long  Valley  and  100  Beet  above  the  nwofli  ■ 
the  creek.  The  gajjo  is  a  1  by  3  inch  vertical  rod  flattened  in  ilw 
rocks  near  the  right  bank.  It  is  read  once  each  day  by  RoscooJom* 
Ducharge  measurements  are  mndo  by  wading.  The  initial  point  I* 
soundings  is  a  stake  on  the  right  bank  of  the  stream. 

The  channel  is  straight  for  about  50  feet  above  and  for  about  100 
feet  below  the  station.  The  current  has  a  velocity  of  about  1  foot  per 
second  at  ordinary  stages.  Both  banks  are  high  and  rocky  and  an 
not  liable  to  overflow.  The  bed  of  the  stream  is  rocky  and  perma- 
nent. The  bench  mark  is  the  one  at  the  Rock  Creek  station.  It  is  > 
point  marked  on  a  lava  rock  15  feet  east  of  the  left  end  of  the  foot- 
bridge. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 
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of  Pine  Greet  near  Round  Valley,  Oat.,  in  1903. 


— 

Hydrographer. 

helRht. 

Discharge 

fnt. 
1.00 
1.87 
1.73 
1.71 
1.71 
1.89 

Scamd-fut. 

. 

daily  gage  height,  in  feel,  of  line  Creek  near  Hound  Valley,  CaL,  for  1903. 


OWENS   RTVER   CANAL   NEAR    BISIIOI',  CAL. 

station  was  established  August  5,  1903,  by  J.  C.  Clausen  and 
awley.  It  is  located  at  the  footbridge  near  the  quarter-section 
ich  divides  the  north  half  of  sec.  27,  T.  6  S.,  R.  M  E.,  of  the 
Diablo  meridian.  The  gage  is  a  vertical  rod  nailed  to  the 
It  is  read  once  each  day  by  A.  S.  Kinsley,  the  ditch  tender, 
ge  measurements,  are  made  from  the  footbridge  to  which  the 
attached.     The  initial  point  for  soundings  is  on  right  bank  of 

The  distances  across  stream  are  marked  on  the  bridge  at 
s  of  2  feet.  The  channel  is  straight  for  300  feet  aliove  and  for 
,  below  the  station.     The  current  is  sluggish.     The  right  bank 

and  rocky  and  will  not  overflow.     The  left  bank  is  low  and 

.rflow.     The  bed  of  the  stream  is  composed  of  gravel  and  is 

ent. 

i  100-04 1-1 
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The  ohwrvations  at  this  station  iliiriiii.'  IS03  have  bewit  niml-'  under 
tin-  direction  itf  S.  (1.  Bennett,  district  hyd rog raphe r. 

■  of  rnena  Rirrr  canal  near  Rithop,  Cat.,  in  ISOt. 


C?£h\. 


July  30 

Aiig-iwt  5 

August  15 

Aiu/iist  2ti 

September  7  ... 
September  15  . 
October  23 


,V«ii  dutVy  gagt  hright,  in  fret,  of  Owen*  Kver  canal  ruar  Bishop,  Oil.,  far  I90S. 


Vug.    Hi-pt.     Oil. 


■  LOWM  water  known  In  twenty -four  yean.  »Norecord. 

On  October  10  the  directors  ol  the  canal  ordered  put  ol  the  water  turned  off.  Irrigation  wi 
eslly  over  [or  acaaon.  From  October  10  no  dally  record  waa  kept,  bat  beginning  October  II 
read  about  1.M  until  October  M;  the  water  waa  then  all  turned  out. 


BISHOP   CREEK  CA1UL   NEAR   BISHOP,  CAL. 

This  station  was  established  August  5,  1903,  by  J.  C  Clausen, 
assisted  by  11.  8.  Hawley.  It  is  located  at  the  footbridge  below  the 
waste  gate  near  the  house  of  the  observer,  A.  Fitzgerald.  It  is  31 
miles  northwest  of  Bishop,  Cal.  The  gage  is  a  1  by  3  inch  vertical 
rod  fastened  to  the  bridge  anchor.  Discharge  measurement  are  made 
from  the  footbridge  at  which  the  gage  is  located.  The  initial  point  for 
soundings  is  on  right  bank;  the  initial  point  and  points  at  'which 
soundings  are  made  are  marked  on  footbridge.  The  channel  is 
straight  for  50  feet  above  and  for  100  feet  below  the  station.  The 
current  is  swift  The  right  bank  is  high  and  the  left  bank  is  low. 
Neither  bank  is  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  sand  and  gravel  and  is  fairly  permanent.    The  gaging  stations  on 
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anala  taking  water  from  Owens  Kiver  may  be  considered  as  tempo- 
■ary.  The  gage  rods  in  most  instances  are  securely  fastened  to  the 
ootbridges  and  are  not  likely  to  change.  No  permanent  bench  marks 
rere  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
he  direction  of  S.  G.  Bennett,  district  hydrographer. 
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of  Bithop  Creek  canal  near  Bit/top,  Col ,  in  1903. 
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FARMERS   CANAL   NEAR   BISHOP,  CAL. 

This  station  was  established  August  6,  1903,  by  .1.  C.  Clausen  and 
B.  S.  Hawley.  It  is  located  at  the  footbridge  near  the  house  of  the 
observer,  Robert  Love,  and  3  miles  north  of  Bishop,  Cal.  The  gage 
ia  a  1  by  3  inch  vertical  rod  fastened  to  the  bridge  pier.  Discharge 
measurements  are  made  from  the  footbridge  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  on  footbridge  near  the 
right  bank.  The  distances  across  stream  are  marked  every  2  feet  on 
the  footbridge. 


839                    STKKAM    MKASIRKMENIS    IN    IMS,   PAST    IV.             [»<• » 

Tln>  rliann.-l  is  .-(might  for  BOO  fo*>t  above  and  for  50  feet  below  Eh 
station.     Hie  enrreot  i*  sluggish.      Hoth  hanks  iM  low  and  ifl  liaMr 
to  iniTtlow.     Tin-  1k»1  «>f  tin'  stream  is  .sandy  and  shifting. 

The  ufaui  vithUM  nl  this  station  during  IlKW  tmve  Iteen  made  under 
the  direction  erf  S.  (i.  Hennett.  district  hydrogrupher. 

IKtrhnryt  metuurrmrnt*  of  fhrmm  miuil  near  JiUhuft,  (3*1.,  in  1903. 
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m'xaixy  canal  near  bishop,  gal. 

s  station  was  established  July  31,  1903,  by  J.  C.  Clausen  and  R. 
svley:  It  is  located  at  the  head  of  the  canal,  3f  miles  north  of 
:>,  Cal.  The  gage  is  a  1  by  3  inch  vertical  board  fastened  to  the 
orks  of  the  canal.  Discharge  measurements  are  made  from  a 
idge.  The  initial  point  for  soundings  is  marked  on  the  foot- 
'  near  the  right  bank.  The  channel  is  straight  for  5.0  feet  below 
ge.  The  current  is  swift.  Both  banks  are  high  and  will  not 
>w.  The  bed  of  the  stream  is  rocky  and  permanent. 
*age  reader  could  be  obtained  for  this  station,  but  since  the  gage 
istalled  there  has  been  little  variation  in  the  amount  of  water 
g  in  the  canal. 

observations  at  this  station  during  1903  have  been  made  under 
rection  of  S.  G.  Bennett,  district  hydrographer. 

Discharge  measurements  of  McNaUy  canal  near  Bishop,  Cal.,  in  1908. 


Date. 
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height. 
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GEORGE   COLUNS'S   CANAL   NEAK   BISHOP,    CAL. 

\  station  was  established  August  17,  1903,  by  R.  S.  Hawley.  It 
ted  at  the  footbridge  3  miles  east  and  one-half  mile  north  of 
),  Cal.  The  gage  is  a  vertical  rod  fastened  to  the  bridge  near 
use  of  the  observer,  Arthur  Wines.  Discharge  measurements 
ide  from  the  bridge.  The  initial  point  for  soundings  is  marked 
footbridge  near  the  right  bank  of  the  canal.  The  channel  is 
it  for  75  feet  above  and  for  50  feet  below  the  station.  The 
t  is  sluggish.  The  right  bank  is  low  and  the  left  bank  is  high, 
x  bank  is  liable  to  overflow.  The  bed  of  the  stream  is  composed 
I  and  is  fairly  permanent. 

observations  at  this  station  during  1903  have  been  made  under 
rection  of  S.  G.  Bennett,  district  hydrographer. 
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Discharge  measurement*  of  George  CottinJt  canal  near  Bithop,  CaL,  in  190.1. 
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BISHOP   CREEK    NEAK   BISHOP,  CAL. 

Thin  station  wan  established  August  10,  1903,  by  J.  C.  Clausen  and 
K.  S.  Hawley.  It  is  located  at  tlio  wagon  bridge  on  the  Bishop  road. 
about  4i  miles  from  Bishop  and  about  2  miles  from  the  point  where 
the  creek  loaves  the  canyon.  North  Hillside  canal,  South  Hillside  canal. 
and  Power's  canal  are  taken  out  above  the  station.  The  gage  is  »  1  by 
3  inch  vertical  rod  fastened  in  the  rocks  and  braced  to  the  right  tan* 
just  above  the  wagon  bridge.  It  is  read  once  each  day  by  A.  S.  Km- 
pat  rick.  Discharge  measurements  are  made  from  the  wagon  bridge- 
The  initial  point  for  soundings  is  marked  on  the  bridge  near  the  rijjht 
bunk  of  the  stream.  The  channel  is  straight  for  100  feet  above  and  f»r 
50  feet  below  the  station.  The  current  is  s»  ift.  Both  banks  are  high 
and  roeky  and  are  not  liable  to  overflow.     The  bed  of  the  stream  u 
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ad  rocky  and  is  permanent.     The  bench  mark  is  a  large  flat 
mwlder  on  the  right  bank,  10  feet  above  the  bridge, 
jservations  at  this  station  during  1908  have  been  made  under 
lion  of  S.  G.  Bennett,  district  hydrographer. 


Diteharge 


of  Bishop  Creek  near  Bishop,  Vol.,  in  IMS. 
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2.45 
2.17 
2.20 
1.90 
1.80 
1.65 
1.60 
1.39 
1.41 
1.35 

Steond/rti. 

n  daily  gage  height,  m  feet,  of  Bithop  Greet  near  Bishop,  Ctil. ,  for  1903. 


Aug.  Bepl.    Oi'l. 


BAWSOK    CANAL    NEAK   BISHOP,   CAI.. 

tation  was  established  August  7,  19U3,  by  R.  S.  Hawley.  It 
i  at  the  county  bridge  2£  miles  east  of  Bishop,  Gal.  The 
a  vertical  rod,  fastened  to  the  bridge  from  which  discharge 
ments  are  made.  The  gage  is  read  once  each  day  by  Paul 
Id.     The  initial  point  for  soundings  is  marked  on  ttvfe  Vjt\&(g& 
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near  the  right  bank  of  the  canal.  The  channel  la  straight  for  H*>  U 
above  and  below  the  station,  and  the  current  is  swift.  Tin-  i  Vlii  bad 
is  high,  and  the  left  bank  is  low.  Neither  hank  is  liable  to  bmBbb 
The  bed  of  the  stream  is  composed  of  gravel  and  is  poRDUMBt 

The  observations  at  this  station  during  11*03  have  l>ecn  made  widw 
the  direction  of  S.  G.  Bennett,  ■li-iri.-i  hydrographer. 
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A.  O.  COLLINS  S   CANAL  NEAR   BISHOP,  CAL. 

This  station  was  established  August  7,  11*03,  by  11.  S.  Hawley.  I* 
is  located  at  the  county  bridge  3  miles  east  of  Bishop,  Gal.  The  gag8 
is  a  vertical  rod  fastened  to  the  right  bank,  just  above  the  bridge  from 
which  discharge  measurement*  arc  made.     It  is  read  once  each  day  by 


INTERIOR    BASIN.  21? 

cDonald.  The  initial  point  for  soundings  is  marked  on  the 
near  the  right  bank  of  the  canal.  The  channel  is  straight  for 
;  above  and  for  50  feet  below  the  station.  The  current  is 
.  Both  banks  are  high  and  are  not  liable  to  overflow.  The 
he  stream  is  sandy  and  shifting. 

bservations  at  this  station  during  1903  have  been  made  under 
;tion  of  S.  G.  Bennett,  district  bydrographer. 

charge  meantrement*  of  A.  0.  CoUinfs  canal  near  Bi*hop,  Cat.,  in  1903. 


D»te. 

Hfdrographcr. 

heSEt 

„-™. 

Feet. 

Sramii-fttL 

2.2 
2.0 
1.82 
2.1 
2.1 
2.1 
1.66 

do 

8.8 

lily  gage  height,  in  feel,  of  A.  0.  Coltint'i  mnal  near  Bishoji,  Gal.,  for  1903. 
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NEAR   HISHOP,    CAL. 


tation  was  established  August  24,  1903,  by  It.  S.  Hawley.  It 
data  Hume  3  miles  from  the  head-gate  at  a  point  where  the 
uses  a  slough  in  Sanders's  Held.  The  gage  is  a  vertical  rod 
to  the  flume.     Discharge  measurements  are  made  from  a  bridge 
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across  the  flume.  The  observer  is  F.  Sanders.  The  initial  point  for 
soundings  is  the  edge  of  the  flume  at  the  right  side.  The  channel  is 
straight  for  150  feet  above  and  for  200  feet  below  the  station.  The  cur- 
rent is  sluggish  at  all  times. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  6.  Bennett,  district  hydrographer. 
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U  of  Dell  canal  near  Bishop,  Oal ,  in  1903. 
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Dili    PINK    AND    OWENS    ItlVEK   ( 


NKAK    lirSHOl",  CAL. 


This  station  was  established  by  J.  C.  Clausen  and  It.  S.  Hawl^J"1 
August  4,  1903.  It  is  located  at  a  footbridge  near  the  house  of  tlw 
observer,  William  Oliver.  It  is  7J  miles  south  and  3  miles  east0' 
Bishop,  Oal.  The  gage  is  a  vertical  rod  securely  nailed  to  the  fo°'" 
bridge.  Discharge  measurements  are.  made  from  the  footbridge.  Tb« 
initial  point  for  soundings  is  marked  on  the  footbridge  near  the  riP" 
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btuik  of  the  canal.  The  channel  is  straight  for  600  feet  above  and  for 
300  feet  below  the  station.  The  current  is  sluggish.  Both  banks  are 
high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  sand; 
and  somewhat  shifting. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 


of  Big  Pine  and  Owetu  River  oanol  ti 


r  Bithop,  Oil.,  in  190.1. 
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Qage  height. 
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for  1903. 
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SANGER   CANAL   AT  ALVORD,  CAL. 

This  station  was  established  August  4,  1903,  by  J.  C.  Clausen  and 
ft.  S.  Hawley.  It  is  located  at  the  county-road  bridge,  one-fourth 
mile  east  of  the  Southern  Pacific  Railroad  station  at  Alvord,  Cal. 
The  gage  is  avertical  rod,  fastened  to  the  bridge  from  which  discharge 
measurements  arc  made.  It  is  read  once  each  day  by  John  Hale. 
The  initial  point  for  soundings  is  marked  on  the  bridge  near  the  left 
bank  of  the  canal.     The  channel  is  straight  for  300  feet  above  and  for 
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100  feet  below  the  station.     The  current  is  sluggish.     Both  hanks  aw 
low  imil  liable  to  overflow.     The  bed  of  the  »treani  is  shifting. 

The  (ibserviitions  nl  this  slutinn  during  l!«i;i  hu\  •■  br.-u   in:kI  ■ 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 
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EAST  SIDE    ( 


,  Si'AJl    CITKL'S,  CAL. 


This  station  was  established  August  27,  1903,  by  R.  S.  Hawley.  ft 
is  located  at  the  head-gate  of  the  canal.  The  gage  is  a  vertical  nd 
fastened  to  the  bead-gate  at  which  discharge  measurements  are  mftds- 
The  gage  is  read  once  each  day  by  J.  Vaughn.  At  low  stages  the 
meter  measurements  arc  made  by  wading  at  a  point  below  head-gate- 
High-stage  measurements  are  made  from  Southern  Pacific  Railroad 
bridge  one-half  mile  below  head-gate. 

The  observations  at  this  station  during  1903  have  been  made  und*1 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 
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of  Entt  Sdr  canal  near  Citrus,  Cat.,  in  190.1. 
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BTEVEN8   CANAL   NEAR   CITRUS,    OAL. 


This  station  was  established  August  27,  1SHI3,  by  R.  S.  Hawlcy.  It 
*  located  at  the  waste  gate  of  the  canal,  3*  miles  north  of  Citrus,  Cal. 
he  gage  is  a  vertical  rod  fastened  to  the  waste  gate.  It  is  read  once 
ach  day  by  J.  Vaughn.  Discharge  measurements  are  made  by  wad- 
»g.  The  initial  point  for  soundings  is  on  the  right  bank  of  the  canal. 
Tie  channel  is  straight  for  300  feet  above  and  for  200  feet  below  the 
Ution.  The  current  is  sluggish.  Both  banks  are  high  and  arc  not 
itble  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and 
srthand  is  fairly  permanent. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  G.  Bennett,  district  hydrographer. 
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On  November  T  the  water  nu  turned  mil. 

OWENS   RIVER    NEAR   CITRUS,  CAL. 

Thin  station  wan  established  October  30,  1!K>3,  by  R.  S.  Hawley.  H 
is  located  at  the  county  bridged  miles  east  of  Independence,  Gal.,  and 
1  mite  from  the  Southern  Pacific  Railroad  station  at  Citrus,  Cal.  The 
station  at  this  point  shows  tbe  amount  of  waste  water  which  is  dis- 
charged into  Owens  Lake.  The  gage  is  a  1  by  i  inch  vertical  rod 
nailed  to  a  pile  on  the  upstream  side  of  the  middle  pier  of  the  bridge. 
It  is  read  twice  each  day  by  Milton  Levy.  Discharge  measurements 
are  made  from  the  county  bridge  at  which  the  gage  is  located.  The 
initial  point  for  soundings  is  the  end  of  the  rail  at  tbe  right  end  of  the 
,  bridge.  The  channel  is  straight  for  200  feet  above  and  for  300  feet 
below  the  station.  The  current  has  a  mean  velocity  of  about  2  feet  at 
ordinary  stages.  Both  banks  are  high  and  are  not.  liable  to  overflow. 
The  bed  of  tbe  stream  is  sandy  and  is  liable  to  shift.  The  bench  mark 
is  a  copper  tack  in  the  floor  beam  directly  over  the  gage  rod.  Its  ele- 
vation is  1.50  feet  above  the  12-foot  mark  of  the  gage. 

Tbe  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  S.  (i.  Bennett,  district  hydrographer. 
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tab  of  Owen*  River  near  Vitnu,  Col.,  m  1903. 
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Mi-nil   Wiui.s  MEASimEMKNTH  IN  rNTKIUOIl  BASIS. 

Hie  lullon'injr  mi  seel  Iambus  measurements  were  made  in  the  iiitrnut 
bsain  in  1908: 
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Mi$ceIkmiou$  meamtremenU  in  Owens  River  drainage,  California,  in  1903. 
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Fish  Slough  ditch do 

Tinemaha  Creek do 

Tabooea  Creek ,  Black  Rock 

Clear  Creek ! do 

i 

Goodale  Creek do 

Division  Creek Near  Independence  . 

Oak  Creek do 

Independence  Creek  Independence 

do ; do 

do do 

Shepherd  Creek Near  Independence  . 

Moffitt  Creek do 


Dis- 
charge. 


1 


Georges  Creek 

Lonepine  Creek 

Tuttle  Creek 


.do Cottonwook  Creek 


do 


Ash  Creek 


do 

At  Lonepine . . . 
Near  Lonepine. 
Near  Olanoho. . 
do 


OtC'Jtet. 

3.8 

1.9 

2.3 

2.7 

.9 

.5 

1.5 

2.4 

2.9 

2.6 

5.0 

1.6 

7.0 

112 

16.4 

3.5 

11.2 

3.6 

4.8 

1.7 

6.6 

2.5 

10.7 

8.6 

4.5 

4.3 

2.1 

.3 

.8 

3.3 

2.3 

7.6 

1.2 


ibb  100—04- 


■15 


22fl                    6TKEAM   MEASUREMENTS    IN    1003.   1'ART    IT.            l«»l 

MiM-rllnnrm't  I'rmm  mramrttnfntt  in  ITutithnldt  liiirr  Itiiritt,  .VWmrfn,  in  JBW.      1 

nutp. 

]  1 ) clrcwmpher. 

.»«.. 

__    : 

i*  !■„ 

May    3D 

July      1 
Ally    1H 
July    31 
Aug.     2 
Aug.      3 

W.  A.  Wolf 

EfatobaMt  Kiver... 

Roger  rancli 

■  1  - 

do 

Cottonwood  Creek  . 

Above  all  diversion*.. 

1 

do 

Little    Humboldt 

Oat  heart  lane 

" 

\ft*,;lhm<i>»  xtreiut  mniMirmieul*  in  Ttiamaml  V'tiley,    Onrmn  RinT  bajm,   Chfi/on» 
in  1603, 

Mo. 

HyrlroRrHiilipf. 

Cn-ok. 

Locntlrm. 

u 

;.t 

t* 

s 

1.0 

,i 

May    21 

A.  Il.Srtiailk-r 

Above   all    point*  of 

diversion. 

J" 

do 

da 

W.  B.  Harrington 

do 

July    18 

July    23 
Aug.      5 
Sept.     9 
July    23 
Aug.     6 
Sept.     9 

do 

do 

do 

do 

do 

MewtuTrmrntt  uf  rrrtk*  ™  IMl  tnde  of  Ciirxm  V'UIep,  California,  in  IMS. 


Aug.  6 

Sept.  9 

Apr.  28 

May  20 

July  9 

July  24 

Aug.  5 

Sept.  e 


A.  H.  fchadler '■  Fairvie 


Above  all  uivuiaioiiK. . 
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Mea*urtimeni$  of  creek*  on  weet  tide  of  Canon  Valley,  Nevada,  tn  1903. 


- 

Hyrtfugiapfawr. 

Creek. 

Location. 

Dis- 
charge. 

r.   28 

7  20 
ty    9 

w.  28 

A.  H.  Schadler   :  ,. 
do 

Wehrman  or  Heit- 
man  springs. 

do 

Above  all  diversions.. 
do 

0.2 
.6 

do 

do 

do 

.7 

do 

Garaveti  No.  1 

do 

•     2.4 

iy  20 

ly     9 
r.   28 

do 

do 

do 

0.0 

do ; 

do 

do - ., 

0.0 

do 

Garaveti  No.  2 

do 

.2 

7  20 

ty     9 
r.   28 

y   20 

y    » 

it     9 

do 

do 

do 

2.6 

do 

do 

do 

2.5 

do 'T. 

Monfrena    Springs 
(Kerry). 

do 

do 

Trace. 
.1 

do 

do 

do 

.5 

W.  B.  Harrington  .. 
do 

do 

do 

1.4 

do 

do. 

.8 

r.    28 

A.  H.  Schadler  . .   . 
do 

Scossa  ranch 

do 

.3 

y  20 

y     9 

*     6 
vt     9 

do 

do 

.2 

do 

do 

do 

0.0 

W.  B.  Harrington 
do 

do 

do 

.1 

do 

do 

.1 

t     6 
»t     9 

do 

Palmers 

do 

.2 

do 

do 

do 

0.0 

r.    28 

A.  H.  Schadler 
do 

South     Sheridan 
(Barbers). 

do 

do 

1.2 

y    20 
le  23 

do 

2.7 

do 

do 

do 

.7 

y     9 

1-     • 

it     9 

do 

do 

do 

1.0 

W.  B.  Harrington  . . 
do 

A.  H.  Schadler 

do 

do 

do 

do 

2.9 

do 

do 

2.0 

r.    28 

Sheridan 

do 

1.6 

y    20 
le  23 

do 

do 

3.1 

do 

do 

2.3 

iy     9 
)t     9' 

..do 

do 

do 

1.2 

W.  B.  Harrington  . . 
do 

A.  H.  Schadler 

do 

.....do  . 

i 

do 

do 

Parks 

do 

do 

do 

1.9 

do 

1.8 

r.    28 
iy   20 
ae  23 

do 

do 

2.4 
2.5 

do 

2.1 

ly     9 
«.     6 

do 

do 

do 

2.1 

W.  B.  Harrington  .. 

do 

do 

.6 

STREAM   MEASUREMENTS    IN    1903,   PART    IV.  [».» 

of  eretk*  <*•  wrrf  »•&■  vf  (hnxm  I'lUty,  Semdn,  in  lmi.i — ContinMii. 


DMC 

llT'lnirni-'uT. 

Owk- 

Imntium. 

A 

Sept.    10 
Apr.    28 
May     -•>• 

W.  B.  Harrington  .. 

A,  H.  BctedDtai 

Above  all  diversion?.. 

Sr.fi 

July     » 
Aug.     0 
Sept    10 
Apr.    28 
May    20 

W.  B.  Harrincton 

A.  H.NduuUer 

Kini^t'ilrv 

July     » 
Aug.      0 
Sept.    10 
Apr.    27 
May     19 

1 

W.  B.  Harrinzt'-'i 

do 

A.  H.  Soulier 

da 

18 

July      8 

Aug.      l! 
Sept.    10 
Aug.      6 

W.  B.  Bmingtan 

do 

do 

A.  H.Schadler 

do 

do 

Childs  ('juivou 

Siena 

do 

do 

do 

do 

do 

14 

do 

i.O 

July      8             do 

Aug.      7     W,  B.  Harrington.. 

■n 

1( 

,1 

■tf  side  of  Jacks  Vnlley,  .Veearfa,  in  190i- 


Apr.  27 

May  11* 

July  8 

Aug.  7 

Sept.  10 

Apr.  27 

July  8 

Aug.  7 

Sept.  10 


A.  II.  Sdi-Klh-r 

.....lo 

....do  

W.  B.  Harrington.. 

....do  

A.  H.  Schadlar 

....do  

W.  B.  Harrington.. 
....do  


.   Jacks  Valley  No.  I 


Jacks  Valley  No. 


r] 
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Miscellaneous  dream  measurement*  on  west  side  of  Eagle  Valley,  Nevada,  in  1903. 


)ate. 


r.  27 

,v  18 

ie  20 

Iv  8 

* 

«•  7 

±  10 

r.  25 

iy  15 

ne  18 

ly  7 

ly  25 

ig.  11 

>r.  25 

iy  15 

ne  18 

ly  7 

ly  25 

«.  2 

«.  8 

%  12 


Hydrographer. 


A.  H.  Schadler. 


do 

do 

do 

W.  B.  Harrington. 

do 

A.  H.  Schadler. . . . 

do 

do 

W.  B.  Harrington. 

do 

do 

A.  H.  Schadler.... 

do 

do 

do 

W.  B.  Harrington. 

do 

do 

do 


Creek. 


Clear. 


do 

do 

do 

do 

do 

Kings  Canyon 
do 


do 

do 

do 

do 

Ash  Canvon 

do 

do 

do 

do 

do 

do 

do 


Location. 


Above  all  diversions. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

do 

do , 

do 

do 

do , 

do , 

do 


Dis- 
charge. 


Sec.'Jl. 
11.2 
9.5 
3.4 
2.1 
2.2 
2.6 
1.5 
1.2 
2.8 
2.8 
2.8 
2.0 
4.5 
5.4 
5.3 
3.5 
3.3 
2.0 
2.8 
2.8 


*ceUaneou8  stream  measurements  in   Walker  Hirer  /«/#?«,  California  and  Nevada,  in 

1903. 


iy  4 
ne  23 
ly  24 

ly  25 

ly  28 
ly  29 

Do... 
g.     6 
g.     8 
Do... 
Do... 


Stream. 


Location. 


I.  W.  Hnffaker West  Walker  Ri  ver .    Iloyes  Bridge 


do 
do 

do 

do 
do 
do 
do 
.do 
.do 
.do 


do 
.do 

.do 

.do 
do 
.do 
do 


do 


Jx>wer  end  of  Smiths 
Vallev. 

Lower  end  of  Antelope 
Valley. 

I  loyes  Bridge 

Below  Swauger  ditch . 

Topaz  

Above  Little  Walker.. 


Dis- 
charge. 


do !  Hoyes  Bridge 


do 
do 


Below  Swauger  ditch  . 

Jvower  end  of  Smiths 
Valley. 


frc-Jt. 
662 
930 
101 

134 

132 

66 

71 
108 

53 
0.0 

33 


i 


STREAM    MEASUREMENTS    IN 


.    PART    IV. 


IMS. 

Hyilrofmjilier. 

«™. 

Location, 

II 

July     9 
Aug.     5 
Apr.    29 

May    30 

July     7 
Aug.     3 
Apr.    29 
May    30 

I.  W.  Hufiaker 

But  Walker  River. 

Lower  end  big  meadow 

m 
* 

Iiov-i.PHn  Creek  or 
Virginia  Creek. 

Above  ditches 

do 

July      T 
Aug.      3 
Apr.    29 
May    30 
July      7 
Aug.      3 
May    28 

do 

BoUnaon  Creek 

Lower  end  of  meadow . 
Above  Twin  Lakes... 

n 

July    11 

Aug.      2 
Aug.      4 
Apr.    28 
May    29 

July      8 

Apr.    30 

Below  Twin  Lakes  ... 
Above  Twin  Lakes... 
Below  Twin  Lakes  . . . 

1! 

do 

do 

,. 

1! 

do 

do 

do 

do 

Wt.rthley  cabin 

! 

July    13 

Aug.     7 
May     1 
May      2 

Little  Walker  River 
1.0*1  Canyon  (reek. 

Below  sawmill  bridge. 
Below    Little     Ante- 
lope ditches. 

July    14 

May    27 

July      2 

l>o... 

Sweet  water  Creek.. 

do 

do 

Aln-vi'  Roach  ranch  .. 

HOYT.] 
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Miscellaneous  stream  measurement*  in  Walker  River  basin,  California  and  Nevada,  in 

1903 — Continued. 


Date. 


Julv     3 
Do... 


Do... 
May  27 
May  6 
Jane  23 
July  27 
July  24 
Aug.  9 
July   22 


Hydragxapher. 


I.  W.  Huffaker. 
do 


.do 
.do 
.do 
do 
do 
.do 
do 
do 


Stream. 


Sweetwater  Creek 
do 


do 

Ffyingpan  Creek. 

Desert  Creek 

do 

do 

Walker  River 

do 

:....do 


Location. 


Above  Conway  ditches 

Above  Coinpton 
ditches. 

Below  ditches 

Above  ditches 

do 

do 

do 

Below  forks 

do 

At  Lower  Mason  Val- 
ley Bridge. 


Dis- 
charge. 


Sec.-Jl. 
8.2 
10.2 

1.3 
*     2.8 
16.1 
30 

7.6 
68 
15.0 
45.0 


Miscellaneous  stream  measurements  in  Washoe  Valley,  Nevada,  in  1903. 


Aug.  12 

July  23 

Aug.  19 

July  23 
Do... 

Aug.  19 

July  22 

Aug.  19 

July  23 

Aug.  18 

July  22 


H.  Jameson. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Simmonds . 
Musdrove  . 

do  .... 

Lewere 

Franktown 

do  .... 

Ophir 

do  .... 

Browns 

do  .... 

Galena 


Above  all  diversions. 
do 


.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 


0.3 

.5 

.5 

.5 

5.1 

3.6 

12.5 

5.2 

1.2 

.4 

13.9 


Miscellaneous  stream  measurements  in  Truckee  Meadows,  Nevada,  in  1903. 


July  23 
Do... 

July  22 

Aug.  3 

June  20 

July  22 

June  4 

July  26 

Aug.  28 

May  2 


H.  Jameson •  Steamboat 

■ 

do do  ... 

i 

do '  Thomas  .. 


do 
do 
do 
.do 
.do 
.do 
.do 


Evans  . 
Whites 
....do 
Hunter 

do 

do 

I>oK  -  -  - 


Al)oveall  diversions..1 
do 


do 
do 
do 
do 
do 


Above  Steam boatditch 

Above  all  diversions.. 

do 


20 
22 
2.2 

• 

1.2 
11.6 

5.7 
18.5 

2.3 

7.3 
25 


232  STREAM    MEAPfREMENTS    IN    1903,   PART    IV. 

Mir.,  ,  li, l n,  mi.-  ,„i:i.-ii,;i,i,  ill-  ,,f  ft !■•  mm  linuiiiij  iniit    hlk'%     V.r/.r.,-.    I  '•illf„niui  .in. I   .V  ■  .     I 


DM*. 

Hydn«ni[.Ler, 

M 

Location. 

hag.    1 

(i.  B.  Lorem 

Ward  Creek 

BlarkwcKnl  Creek  .. 

Madden  Creek 

Unnamed  creek 

MiKinney  Crock 

Gianeral  Creek 

Meigge  Creek 

IxmelyGuldi  Creek 

Frusta  Creek 

Unnamed  creek 

Near  Lake  Tahoe 
do 

-■■■ 

■■■ 

u 

■ 

Tne 

■ 

Li 
tl 
L1 
1  1 

.1 
Ll 
■■' 
M 

a 
n 

Tarn 
Ll 

.1 

1.1 

.6 

Tnre. 
II 
.f 

do 

Aug.     B 

do 

Emerald  Creek 
Cascade 

d. 

Aug.     U 

Unnamed     (South 
Cave  Rock). 

Unnamed     (North 

(ilenbroot). 
Unnamed  (atG)en- 

brook). 

Aug.     4 

Unnamed  (  hi  Break- 

Unnamed  (wiulh  nf 
Incline). 

.6 

Unnamed  (West  In- 

do 

1.1 

.9 

U 

Aug.     5 

do 

Urinamed   (went  of 

Brock  way). 
Unnamed   (east  of 

Woodward). 
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wrement*  of  ditches  on  south  side  of  Truckee  Meadows,  Nevada,  in  1903. 


Hydrogrmpher. 

Ditch. 

Location. 

Dis- 
charge. 

do 

Steamboat  canal 

do 

Near  head-gate. . . 
do 

Sec-ft. 
0.0 
0.0 

....do  ............ 

do 

do 

33 

do 

do 

do 

64 

do 

do 

67 

....do 

Mayberry  or  Holcolm  . . 
do 

do 

0.0 

do 

do 

0.0 

do 

do 

do 

24 

. do 

do 

do 

41 

....do 

do 

do 

47 

Truckee    Meadows    or 
Lake. 

do 

do 

0.0 

do 

do 

0.0 

do 

do 

do 

29 

.../.do 

do 

38 

....do 

do 

do 

39 

....do 

do 

do 

31 

do 

do 

South    Side    Irrigation 
Co.,  or  Wheeler. 

do 

do 

6.9 

do 

26 

....do 

do 

do 

52 

do 

do 

do 

52 

do 

Indian  Flat,  or  Fray 
do 

do 

1.0 

do 

do 

0.0 

. .. .do  ... . .. 

do 

do 

12.5 

. .. .do  ............ 

do 

do 

16.8 

....do  . 

do 

do 

16.8 

....do 

do 

do 

14.6 

do 

Haydon 

do 

3.4 

do 

do 

do 

1.5 

do 

Cochran   

do 

20 

do 

do 

do 

22 

. .. .do 

do 

do 

33- 

do 

do 

do 

22 

do 

do 

do 

31 

do 

do 

do 

do 

28 

do 

do 

27 

do 

Scott  ranch 

do 

.5 

do 

do 

do 

11.6 

....do 

do 

do 

36 

do 

do 

\     **& 

STREAM    MEASUREMENTS    IN    I  WIS,    PART    IT.  [»"•»  | 

if  diteht*  on  miuWi  m'dt  of  Trunkir  ite'iilouw,   *iemda,  m  lf)OS— CtiutiwH'l   1 


Date. 

Hydrognipber. 

Dlteh. 

Locution. 

* 

2» 
«. 
11- 
17. 
14- 
»- 
5- 
t- 
S. 
S. 
S- 

*- 

14. 

tt 

IB 
0 

a* 

H.  Jaintwon 

Near  head-ga.li.-. . . 

July    17 
Apr.    22 
May    26 

July    17 
Apr.    29 
May    25 

do 

July    17 
Aug.      1 
Apr.    18 
Apr.    29 
May    n 

July     17 
3fe 

umremaU*  of  ditchet  tn 

north  side  of  Tnirket,  Mead 

lira,  Nerada,  in  JStt. 

Apr.    17 
May      2 
May    21 

Merrill 

Near  head-gale . . . 

9.0 
13-  * 

lJ.fi 

a 

July    20 
May     2 

14   0 

do 

Kruger  or  Katen 

do 

0.0 

■i.o 

11  3 

July    20 
Apr.    15 
Apr.    17 
Apr.    27 
May    22 

11.8 

0.0 
14.' 
18.1 
2S 
35 
31 
5.- 
5.5 

Joly    20 
Apr.    27 
May    20 

do 

do 

do 

do 

I*.. 
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nntrtment*  of  ditches  on  north  tide  of  Iruckee  Meadow*,  Nevada,  in  J  90S — Continued. 


Bate. 

• 

Hydrographer. 

Bitch. 

Location. 

Dis- 
charge. 

iy      2 

Do 

do 

Hunter . . 

Near  head-gate. . . 
do 

8ec.-/t. 
3.3 
1.2 

iy   20 

do 

Mayberry ,  north,  side  . . 
do 

do 

do 

2.1 

iy   26 

do 

2.1 

r.    15) 

r.    21J 
r.    23 

Orr 

do 

0.0 

do 

do 

do 

35 

y    14 

do 

do 

do 

84 

7      2 

do 

do 

do 

84 

y  27 

do 

do 

do 

84 

le     1 

do 

do 

do 

90 

r.    23 

Countryman 

. .do  .*.... . 

0.0 

y    20 

do 

do 

do 

do 

1.0 

le    1 

do 

do 

4.9 

le    4 

do 

do 

do 

4.9 

r.    23 

do 

Chrisholm  or  Chism 

do 

1.7 

iy    20 

do 

do 

1.0 

ne    1 

do 

do 

do 

2.5 

ne    4 

do 

do 

do 

2.5 

w.   15 

do 

do 

Sullivan 

do 

26 

!>r.   22 

do 

do 

37 

ine    1 

do 

do 

do 

54 

ine  22 

do 

do 

do 

34 

]y  21 

do 

do 

do 

20 

>r.   15 

do 

English  Mill  or  Auburn 
do 

do 

0.0 

>r.  21 

do 

do 

13.9 

iy   14 

do 

do 

do 

26 

y  27 

do 

do 

do 

20 

ie  17 

do 

English  Mill 

Perry  or  Columbo 

do 

do 

24 

r.   20 

do 

do 

2.7 

e  26 

do 

do 

4.6 

'.    18 

do 

North  Truckee  Irrigation 
do 

do 

0.0 

\    20 

do 

do 

0.0 

7    14 

do 

do 

do 

44 

r    27 

do 

do 

do 

29 

e  17 

do 

do 

do 

23 

e  26 

do 

do 

do 

23 

r    17 

do 

do 

do 

do 

do 

25 

1 

do 

do 

27 

.    18 

do 

2.0 

!36  STREAM    MEASUREMENTS   IN    1903,   PART    IV.  («*» 

Unuurement*  <•)  HUcktM  on  nurth  title  of  Trite  tee  MradtN*,  AVkk/.i,  <>i  l&IJ — IVintinimL 


w 

iln\ 


illy 

Lag 

Lp, 

Ipt    ■ 


July    ] 


.Miti'lit'll  A  Cannae.. 


Mi-nriiri-ati-iils  of  ilili-h—  i'ii  'IViii'l.i.   R'lin-  Mini-   yViieiir  <'W  Me-id'im,  Xsvaiia,  in  .'■'"''■ 


May      7 
May    12 
May    11 
May      8 
May    11 

H.  Jainosou 

Larg„ 

Near  head  -gate... 

M 

Wads  wo  rlli  Irri^-at  iimOo 

7,S 

May     7 
May    10 

H 

Afrfi*« 


Apr.    28  I  I.  W,  Iluffakcr Reawjn  Barnes.. 

May    29  | do  . .do 

July      8  ! do do 

Apr.     28, | do Rickey 

May    29  I do do 


] 


INTERIOR   BASIN. 


237 


Measurements  of  ditches  from  Buckeye  Creek,  California,  in  I90S— Continued. 


ite. 


8 
28 
2 
8 
)  2 
9 


k> 


>  2 
k>... 
to... 
k>... 


)o 


3      2 

9 


Hydvognpher. 


I.  W.  Huffaker 

do 


.do 
.do 
.do 
.do 
.do 
.do 


I.  W.  Huffaker 

do 

do 

do 


Ditch. 


Rickey 

Severe.,... 

do . 

do 

Elliott 

do 

Elliott,  Day  A  Simpson. 
Whitney  Day 


I.  W.  Huffaker... 

do 

do 

do . 


I.  W.  Huffaker 
do 


UPPER  NORTH  CHANNEL. 

Elliottl 

Elliott2 

Elliott3 

Elliott4 


LOWER  NORTH  CHANNEL. 
Elliottl 

EUiott2 

Elliotts 

Day  &  Sim  peon 


LOWER  SOUTH  CHANNEL. 

Elliott,  Day  &  Simpson. 
.....do 


Location. 


Near  head-gate. . . 
do 


.do 
.do 
.do 
.do 
.do 
do 


Near  head-gate. 

do 

do 

do 


Near  head-gate. 

do 

do 

do 


Near  head-gate. 
do 


Dto- 
ehaige. 


Sec.-Jl. 
22 
7.0 
34 


11.6 
7.2 
4.8 
5.6 


5.1 

.7 

1.6 

11.6 


.9 
9.4 
2.9 
2.2 


10.1 
4.2 


Measurements  of  Robinson  Creek  ditches,  Nevada,  in  190$. 


28 

I.  W.  Huffaker 

do 

Hnniwel,  New 

Near  head-gate 

do 

0.0 

27 

do 

0.0 

6 

do 

do 

do 

4.4 

28 

do 

Huniwel,  Old 

do 

13.2 

)     4 

do 

do 

do 

93 

8 

do 

do 

do 

do 

do .... 

..do  ...... 

do 

71 

i     4 

Huniwel  and  Elliott 

do 

31 

8 

do 

do 

30 

3      4 

Rickev 

do 

7.9 

8 

do 

do 

7.9 

i     4 

do 

do 

do 

IInniwrel 

do 

Kirk  wood,  Hays,  Bran- 
1      don. 

do 

7.3 

'     8 

do 

7.5 

r  29 

do 

12.4 
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Mriuurrmrntr  nf  KttHuM  Crirt  lixtcha,  Nevailn,  in  1903 — Continued. 


Dale. 

Hjntmmpiicr. 

Ditch. 

fflt 

July      B 
May    29 

1.  \Y.  Huffakor 

Sarcn  flume,  lateral  of 
Severe  (Buckeye). 

Near  head -gate... 

;.i 

do 

lit 

July      0 

lit 

HI 

July      it 

\ 

IT. 

July      B 
Apr.    28 
May    28 
July     6 

11 

1 

do 

1 

MtnuaremenU  of  Grtm  Cre-t  •litrlui,  <  iilifornla,  in  1903. 


3 


July     7 

I.  W.  Huffak.-r  .... 

Near  head-gate. . . 

f»- 

July      7 

do 

do 

n    ' 

n* 

July      7 
June      3 
July      7 

A* 

do 

lirecii  Creek  No.  2 

do 

38 

Lower  Green  Creek 

July     11 

Near  head-gate... 

July    11 

Metuunmenit  nf  Doglovxi  Creek  ditr.hr',  (\diftm 


July 
July    11 

July 


Osborne  &  Kin 


Dogtowi 
do. 

Dogtowi 
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fcuurements  of  East  Walker  River  ditches,  California,  in  1903. 


Hydrographer. 

Ditch. 

Location. 

Dis- 
charge. 

V    HnffciVftr 

Williams 

Near  head-gate. . . 
do 

See.-fi. 
5.8 

.do 

Stewart 

1.4 

Measurements  of  East  Walker  River  ditches,  Nevada,  in  1903. 


V.Huffaker 
.do 


.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Fulfiton,  lower  east  side  *    Near  head-gate. . 

Ful8ton,  lower  east  side  ; do 

A. 

do 


Fulston,  lower  east  side 
B. 

Fulston,  upper  west  side do 

do do 

do do 

Fridell,  west  side do 

Fridell,  east  side do 

Peterson do 

Conway,  upper  east do 

Conway,  upper  west do 

Conway,  iower  east do 

Conway,  lower  west do 

Boerlin do 

Grullie,  upper  east do 

Grullie,  lower  east do 

Morgan,  upper  west do 

Morgan,  upper  east do 

Morgan,  lower  west ' do 

Morgan,  lower  east ' do 

Poli,east do 

Poli,  west do 

Webster,  Wheeler,  west . ! do 

Webster,  Wheeler,  east do 

Webster,  Webster  Bros do 

Latipee,  east do 

Latipee,  upper  west do 

I^atipee,  lower  west do 

Gignoux,  west • do 

Gignoux,  east do 

Glenn,  west ' do 

Charles!  >ois do 


8.7 
18.7 

1.2 

1.9 
3.4 
3.9 
3.5 
3.7 
0.0 

12.2 
8.7 
0.0 
0.0 
2.7 
0.0 
0.0 
4 

3.2 
5.9 
0.0 
.8 
2.4 
4.5 
5.9 

14.9 
6 

14.1 
5.1 
6.7 
1.1 
7.9 
8.2 


40                    STREAM    MEASUREMENTS    IN   1903,   PART   IV.           L»«l 
Mnunirrtnmt*  of  B*tltttMr  fhvek  ditcher,  ffiwufa,  fn  IVOS. 

fiat*. 

Itj-dnwniilier. 

«* 

tmmlipn.           ^ 

[ay    27 

uly      2 

I.  W.  Huffakcr 

Near  head-gate...     0.1 

[ay    27 

uly      3 

MemttTiiiir'it*  ■>/  Hfdie  I  Ytek  •iitchet,  Xcmda,  in  1903. 

[ay    26 

I.  W.  Huflaker.... 

Ravanr-lle,  south 

Ne*r  head-gate...      1 

MeamnmaiU  of  ArttfAvpe  Vullty  dttrhr*,  t'nli/oniiit,  in  1903. 

May      1 

I.  V.  HuBaker  .... 

Nt-ar  liead-pMe...     ! 

May      i 

Jnly    16 
May      1 

July    Id 

Cblcheetar  Noi  l 

do 

July    16 

Jnly    16 
May      1 

July    16 
May      1 

Jnly    16 
May     2 
June     N 

do 

do 

do 

Measurements  of  Antelope  Valley  ditches,  California,  in  1903 — Continued. 


«te. 

Hydrographer. 

Ditch. 

Location. 

Dis- 
charge. 

'     4 

I.  W.  Huffaker 
do 

Carney 

Near  head -gate. . . 
do 

Sec.-Jl. 
0.0 

s   11 

do 

7.2 

-    15 

do 

do 

do 

do 

6.3 

4 

i 
Kirman  &  Rickey 

do 

53 

*   11 

do 

do 

do 

do 

42 

15 

j do 

do 

34 

4 

do 

Larsen 

do 

0.0 

*   11 

do 

do 

j do 

do 

23 

15 

do 

do 

22 

4 

do 

Gullickson 

do  ..' 

0.0 

t   11 

do 

do 

do 

11.1 

15 

do 

do 

do 

.4 

4 

do 

W.  W.  Co.  or  Slough 

do 

34 

\  11 

do 

do 

do 

75 

15 

do 

do 

do  . 

60 

4 

do 

Effgleston 

do 

0.0 

16 

do 

do 

do 

0.0 

4 

do 

Powell 

do 

0.0 

ft   11 

do 

do 

do 

9.7 

16 

do 

do 

do 

4.1 

f     4 

do 

Goodnow  No.  1 

do 

0.0 

ft  11 

do 

do 

do 

7.2 

•    16 

do 

do 

do 

0.0 

4 

do 

do 

do 

Lancaster 

do 

do 

0.0 

*   11 

do 

do 

do 

do 

12.6 

16 

do 

0.0 

2 

do 

0.0 

)  11 

do 

do 

15.8 

k) 

do 

Pitts  &Radley 

do 

do 

7.7 

17 

do 

do 

i 

0.0 

Measurements  of  Lost 

Canyon  Creek  ditches,  Cah 

fornia,  in  1903. 

2 
14 

I.  W.  Huffaker 
do 

A  Hard  &  Rickey 

do 

Near  head-gate. . . 
do 

0.0 
5.1 

2 

do 

McKay  &  Rickey 

do 

1.5 

14 

do 

do 

do 1 

3.2 

)     9 

do ' 

Shields 

do 

IBB 

100—04 16 

STREAM    MEA^I'REMENTS    IN    MB,    PART    IV. 
MmxHrtHiruU  of  Smith  VnOey,  Nevada,  in  fSOS. 


May  5 

June  22 

July  SS 

May  5 

June  22 

July  a 

May  B 

Judo  22 

July  25 

May  s 

July  25 

May  5 

June  22 

July  25 

May  5 

June  22 

July  25 

May  5 

June  22 

July  26 

May  6 

July  25 

May  5 

June  22 

July  25 

May  fl 

June  22 

July  25 

May  (I 

June  22 

July  25 


I.  W.  HuHak.-r  . 


Hotark.. 

....do.. 


West  Walker  Co  . 


Smi  hpail-saic. 
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nenU  of  Antelope  Valley  ditches,  California,  in  1903 — Continued. 


[ydrog-rapher. 

Ditch. 

Location. 

Dis- 
charge. 

',  HnffWrar 

Carney  -  - - 

Near  head -gate. . . 
do 

8ee.-Jt. 
0.0 

do 

do 

7.2 

do 

do 

do 

6.3 

do 

Kirman  &  Rickey 

do 

53 

do 

do 

do 

42 

do 

do 

do 

34 

do 

T^ra^n 

do 

0.0 

do 

do 

do 

23 

do 

do 

do 

22 

do 

Gullickson 

do 

0.0 

do 

do 

do 

11.1 

do 

do 

do 

.4 

do 

W.  W.  Co.  or  Slough 

do 

34 

do 

do 

do 

75 

do 

do 

do 

60 

do 

do 

do 

0.0 

do 

do 

0.0 

do 

Powell 

do 

do 

0.0 

do 

do 

9.7 

do 

do 

do 

4.1 

do 

Goodnow  No.  1 

do 

do 

do 

0.0 

do 

7.2 

do 

do 

do ! 

0.0 

do 

Goodnow  No.  2 

do 

do 

do 

do 

0.0 

do 

12.6 

io 

do 

Lancaster 

do 

0.0 

do 

do 

0.0 

do 

do 

do 

do 

i 

15.8 

do 

Pitts  &  Radley 

do 

7.7 

io 

0.0 

mrements  of  Lost 

Canyon  Creek  ditches,  CaU 

fornia,  in  1903. 

Near  head-gate. . .  j 
do 

.  Huffaker 

Io 

A  Hard  &  Rickey 

do 

0.0 
5.1 

Io 

McKay  &  Rickey 

do 

1.5 

Io 

do 

do 

3.2 

Io 

Shields 

i 

2.2 

04 16 

*tkkam  «iusninnM*  nr  ian,  taet  n\ 


i  4  Em*  /W#  *f  Haifa-  JUrr  4 


Mi 

w— 

— 

*— 

: 

LW.Hatdbr 

KmtM 

*e- 

Mm  M 

Mr  » 

May    Iff 

do 

.....da  

d» 

-4» 

July    SO 
May    it 

da 

.1-. 

JnJy    SB 

r  Swer  dikta,  Jfom  V-rD-*,  *■■**,  fc  i 


M-y     I-. 

LW.  BnftOur 

g|*agg  Woodcock 

Xi-arbead-ga.tr... 

July    21 

M*r   16 

do 

do 

July    HI 
May    15 

May    15 

May    15 

do 

do 

May    15 

Sprague,  Allcom,  Bew- 
lcy  ft  Kimball. 

May    16 

May    16 

May    Hi 

May    1ft 

rr.] 
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Measurements  of  Wed  Fork  of  Walker  River,  Mason  Valley,  Nevada,  in  1903. 


Dale. 


17    20 

ne  20 
ly  23 
ay  20 
ne  20 
ly  23 
ay  20 
ine  20 
ily  23 
ay  20 
ine  20 
ily  24 
ay  20 
tne  20 
ily  23 
ay  20 
ne  20 
ily  24 


Hydragimpher. 


I.  W.  Huffaker 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Ditch. 


Wilson  tunnel  . 

do 

do 

Wilson  mill 

do 

do 

Wilson  Palmer. 

do 

do 

Lee  &  Sanders . 

do 

do 

Wheeler 

do 

do 

Alkali 

do 

do 


Location. 


Near  head-gate 
do 


.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Dis- 
charge. 


Scc-JL 

19.4 

30 

24 
8 

4.2 
4.9 
2.6 

11.2 
7.4 

14 

12 

13.5 
5.1 
7.4 
5.2 

57 

71 

13.3 


Measurements  of  East  Fork  of  Walker  River  ditches,  Mason  Vallej/,  Nevada,  in  1903. 


ay   21 

ne  30 
ay  21 
ne  30 
ay  19 
He  16 
ly  20 
iy  19 
ne  16 
ly  20 
ty  19 
ne  16 
ly  20 
ay  19 
me  16 
ine  16 
ily  20 
My  19 


I.  W.  Huffaker 

....do 

do 

....do....;.. 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do....:.. 


Ross 

do.... 

Ross  No.  2. 

do  .... 

Greenwood 

do  .... 

do.... 

Nelson 

do  .... 

do  .... 

Daniels 

do.... 

do  .... 

Baker 

do.... 

do.... 

do.... 

Bewley 


Near  head-gate 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


8.5 
5.9 
0.0 
1.9 

46 

41 

44 
0.0 
8.2 
1.0 

18.1 

20 

17 
8.6 

31 

17.8 
9.2 
1.1 


944 


STKKAM  KEA8UBKUENTB  1 


1MB,  FAST  W.  0*» 

•  VaOtf,  Nevada,  m  JW 


Data. 

Hjrilrosrapber, 

8Mb 

■— 

£ 

I.  W.  Hnfhker 

Near  heart-gale  .. 

go. 

May    19 

July    20 
May    19 

July    20 
May    19 

July    20 

MmnirtmrnU  of  Walter  River  ditcka,  Matm  Valley,  Nevada,  ni  1BQ8. 


May    15 

X.  W.  Buftaker 

Near  head-gate. . . 

July    21 
May    16 

July    21 
May    15 

May    15 

May    15 

do 

May    15 

Sprapie,  Allcora,  Bew- 
ley  &  Kimball. 

May    IB 

May    16 

May    16 

;-l 
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turements  of  Humboldt  River  ditches,  Lovelock  Valley,  Nevada,  in  1903 — Continued. 


tote. 

Hydrographer. 

Ditch. 

Location. 

Qage. 

Dis- 
charge. 

y      9 

ly   13 

W.  A.  Wolf 

do 

Union  canal 

do 

Near  head-gate 

do 

1.90 

2.62 

1.85 

.40 

Sec.  ft. 
47 
72 

ly   15 

do 

do 

do 

41 

g.   15 
y    29 

do 

do 

do 

9.0 

do 

do 

do 

Union  Canal  Fusb  . . 
Marzen  Slough 

do 

do 

2.6 

y    2& 
e    18 

J  mile  south  of  rail- 
road. 

do 

8.2 
7.5 

r        2 

do 

do 

do 

1.7 

.     18 

do 

do 

do 

1.7 

26 

do 

do 

Marzen  Slough 
drain. 

do 

Near  head 

5.9 

-       2 

do 

.8 

'     16 

do 

do 

Sommers 

Near  head-gate 

10.7 

-    18 

do 

do 

0.0 

r     21 

do 

do 

Kewley  Slough 

do 

2.9 

e   17 

do 

do 

0.0 

y  25 

.....do  

do 

do 

5.0 

y    i 

do 

do 

do 

8.7 

g.   18 

do 

do 

do 

0.0 

iy  25 

do 

do 

Reservoir 

do 

2.3 

Qe  17 

do 

do 

0.0 

ly     1 

do 

do 

do 

8.9 

ly   10 

do 

do 

do 

19.0 

g.  18 

do 

do 

do 

.5 

y   21 

do 

do 

Drain  at  camp  No.  2 . 
do 

At  camp  No.  2 

3.4 

y   25 

do 

6.8 

le  17 

do 

do 

do 

0.0 

y     1 

do 

do 

do 

2.8 

y    10 

g.    18 
y    10 

do 

do 

do 

0.0 

do 

do 

do 

0.0 

do 

do 

Reservoirand  Kew- 
ley Slough. 

do 

Below  junction 

30 

y   16 

do 

43 

J              —  -w 

'.*' 


248 
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svbxax  vMABtmmaam  tm  /mm,  w$mt  i*. 


aB^MVW  %f^VW^^^M^P    Wv     •J»^^Ww%Wf^^Wf    mIM^^V^b^P     ^B^K^B^P^^B^B'     V^^^V^V^nP   vSa^^BHMB^B* 

100*. 


Date. 


June  8 
July  22 
June  7 
Do... 
June  10 
Do.. 


W.  A.  Wolf.... 
do 


.do 
.do 
.do 
.do 


Ditch. 


Mclntyre.......... 

do.... ; 

Nelson,  north  ^de. , 
Nelson,  sooth  ride*. 
PineonNo.  1...... 

PineonNo.  2 , 


.do 
.do 
.do 
.do 
.do 


Measurements  of  Humboldt  River  dftoto  Mo*  Ooiomdu,  Jfa.,  t»  JMt 


June  10 

Do... 
June    5 

Do... 
June  11 

Do... 
June  12 

Do... 

Do... 

Do... 

Do... 


W.  A.  Wolf 

do.... 

do.... 

do  .... 

do.... 

do.... 

do.... 

do.... 

do  .... 

do.... 

.. do 


Humboldt  canal. 

Pole  Creek 

Button's  upper  .... 
Pioneer  Extension  . 
StaufferNo.  1...*.. 

StaufferNo.  2 

Trousdale  No.  1.... 

Trousdale  No.  2 

Trousdale  Main 

StaufferNo.  3 

StaufferNo.  4 


Near  head-gate. 
do 


....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 


44 

» 
5.1 

ai 


Measurements  of  East  Carson  ditches,  Nevada,  in  1908. 


Date. 


May  11 
May  28 
June  29 
July  14 
May  2 
May  13 
May  28 
June  29 
July  14 
May  2 
May  28 
June  24 
July    14 


Hydrographer. 


A.  H.  Schadler 
do 


.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
do 
do 
.do 


Ditch. 


Heitman  . 

do  ... 

do  ... 

do... 

Rodenbah 

do... 

do  ... 

do  ... 

do  ... 

High  flier 

do... 

.....do... 
.....do... 


Location. 


Near  head-gate. 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Difr 
chaige. 


8K.fi 
0.0 

1.2 

M 

14.6 

0.0 

1.4 

1.* 

1.9 

2.9 

.6 

.2 

.6 


***.} 
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eatUr«m«n<f  o/  Humboldt  River  ditchea,  Lovelock  Valley,  Nevada,  in  1903— Continued. 


**te. 


Hydrographer. 


July      9 

July  13 
July  15 
Aug.    15 

May    29  I do 

May    26  [ do 


W.  A.  Wolf. 

....do 

....do 

....do 


June 

18 

do 

July 

2 

do 

Aug. 

18 

do 

May 

26 

do 

July 

July 

Aug. 

May 

June 

May 

July 

Aug. 

May 

Jong 
My 
July 

Ai 


2    do 


16 
18 
21 
17 
25 

1 

18 
25 
17 

1 

10 
18 
21 
25 
17 

1 

10 
18 
10 


Jt*l 


>    16 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
-do 
-do 
.do 
-do 
.do 
-do 
-do 
.do 
.do 
.do 
.do 


Ditch. 


Union  canal 

do 

do 

do 

Union  Canal  Fuss 
Marzen  Slough. . . 


.do 
do 
.do 


Marzen  Slough 
drain. 


do 

Sommers 

do 

Kewley  Slough 

do 

do 

do 

do 

Reservoir 

do 


.do 


do 

do 

do 

Drain  at  camp  No.  2. 

do 

do 

do 

do 

do 

Reservoir  and  Kew- 
ley Slough. 

do 


Location. 


Near  head-gate. 

do 

do 

do 

do 


i  mile  south  of  rail- 
road. 

do 

do 

do 

Near  head 


Gage. 


1.90 

2.62 

1.85 

.40 


do 

Near  head-gate 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

At  camp  No.  2 
do 


do 

do 

do 

do 

Below  junction. 

do 


Din- 
charge. 


Sec.Jl. 

47 

72 

41 
9.0 
2.6 
8.2 

7.5 
1.7 
1.7 
5.9 

.8 

10.7 

0.0 

2.9 

0.0 

5.0 

8.7 

0.0 

2.3 

0.0 

8.9 

19.0 

.5 

3.4 

6.8 

0.0 

2.8 

0.0 

0.0 

30 

43 


p.] 
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Measurement*  of  East  Carson  ditches,  Nevada,  in  1903 — Continued. 


•te. 

Hydsogiapher. 

Ditch. 

Location. 

Dis- 
charge. 

y    15 

A.  H.  Schadler 
do 

Lampp  Slough 

Near  head-gate. . . 
do 

Scc-fl. 
0.6 

y    * 

Emigrant , 

1.5 

16      2 

do 

do 

do 

30 

le  30 

do 

do ^ 

do 

1.3 

ly  15 
7     4 

06      2 

do 

do 

do 

5.3 

do 

Banning  &  McFanning. . 
do 

do 

14.5 

do 

do 

21 

le  30 

do......  

do 

do 

do 

14.5 

y   15 

16     2 

do 

do 

7.8 

Jepeen,  Martin  &  Ezell . 
.....do 

do 

9.1 

7     1 
y  15 

do 

do 

8.2 

do 

do 

do 

0.0 

j 

16     2 

do 

Springmeyer  &  Cohn . . . 
do 

do 

7 

7     1 
y   15 

7    12 
te    2 

do 

do 

3.6 

do 

do 

do 

0.0 

do 

Springmeyer,  Jepsen  . ,  , 
do 

do 

8.8 

do 

do 

10.8 

te  30 

do 

.....do  

do 

2 

7   15 

y    12 

do 

do 

do 

4.6 

do 

Yori 

do 

0.0 

j 

16     2 

do 

do 

do 

1.6 

te  30 

do 

do 

do 

5.3 

y   15 
y   27 

le  30 

do 

do 

do 

4.9 

do 

Thompson  &  Christen- 
son. 

do 

do 

1.8 

do 

do 

.5 

7    11 
7    27 

7     1 
y    14 

7    27 

7     1 
y   14 

do 

Heitmen  Co 

do 

14.5 

do 

do 

do 

21 

do .... 

do 

do 

do 

do 

do 

14.1 

do 

do * . 

14.6 

Henningsen  Co 

do 

16.7 

do 

do 

20 

do 

do 

do 

12.7 

y   12 

16     3 

do 

Stoddicke 

do 

0.0 

do 

do 

do 

8.8 

y    i 

do 

do 

do 

7.2 

y   13 

do 

do 

do 

4.8 

ly   12 

do 

Hellwinkle 

do 

0.0 

ne    3 

do 

do 

do 

7.3 

ly   i 

do 

.3 

950 

STREAM   MEABPREMEWTS   IK   1809,  FAHS   IT.         1H 

3fmwnrtmentt  of  Rati  Carton  ttiicha,  JVwwfc,  in  1903— Continued. 

Data, 

Ilrrinwnpher. 

unci.. 

■_ 

Ik 
'-■■■• 

July    14 
May    11 

May    28 
July      1 
July    14 
May    11 
May    28 
July     1 
July   14 
May    11 
May    27 
July     1 

A.  H.  Schadler 

Near  head-gate... 

St.* 

41 

i 

1 

4 
* 
a 

B 
11.1 
l.f 

M 

17.1 

ID 
It* 
S.i 

1 

M 
M 

|] 
lit 
ti 
*« 

.1 

.....do 

do 

do 

May    11 

July     1 

July    13 

July     1 

May    12 

Hussman,    He  It- winkle 
A  Iampe. 

May     4 

May    12 
June  80 
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of  Wed  Oinnwi  dilcha,  California,  in  190S— Continued. 


HydroBrmplwr. 

Ditch. 

Location. 

Dta- 

A.  H.Sctaadler 

HcDningsoD  North 

Near  head-gate. . . 

Stc-ft. 

1.3 

do 

do 

do 

do 

do 

do 

do 

HviniHoth  New 

do 

1.5 

do 

do 

do 

do 

do 

J.  SiMjeaa 

do 

4.6 

do 

3 

354                    STREAM    MKA8UREMENT8   IN   1903,   1'ABT   IV.            [»■* 
Mtamrmntnii  of  Wat  Qtrim  dilcha,  California,  in  JS03— Continued. 

D»W. 

Hjdrognpher. 

Ditch. 

Location. 

t,T 

May    1» 
June   26 
Jaly     It 
Apr.    SO 
May    n 
lam-   2rt 
July     II 
May      1 
May    23 
June  24 
July     II 
May      1 
May    23 
June  24 
July    11 

A.  H.Schadlw 

Near  head -Rate. .. 

1 

1 
1 
1 

do 

Jarviei  No.  2 

do 

.     ..do 

Maumrrmeiiti  of  W<tl  Otmrn  diiche:  Amnio,  in  1303. 

May      1 
May    23 

A.H.K.-hadler 

Near  head  gate... 

July    11 
May      1 

Jnly    11 
May     1 

May    23 

July    11 

Wilkerson,  Fay.  lterrv 
&  TTinui. 

May      1 
May    23 

July    11 
May      1 
May    23 

July    11 
May     8 

do 

Wynt-t,  Rrrasler '.. 

do 

INTERIOR   BASIN. 
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WeM  Canon  ditches,  Nevada,  in  1903 — Continued. 


Hydrographer. 

Ditch. 

Location. 

Dis- 
charge. 

A.  H.Schadler 

..;..do 

Wvatt,  Dressier 

do 

Near  head-gate. . . 
do 

8ec.~fL 
0.0 
2.0 

do 

do 

do 

0.0 

do 

Jones  Co _. 

do 

17.8 

do 

do 

do 

9.0 

do 

do 

do 

12.6 

do 

do 

do 

5.3 

do 

New  Saddlemeyer 

do 

6.9 

do 

do 

do 

3.6 

do 

do 

do 

3.4 

do 

do 

do 

.7 

do 

TuckeCo 

do 

8.9 

do 

do 

do 

.9 

do 

do 

do 

2.8 

do 

do 

do 

do 

.4 

Bart  Cary 

do 

11.4 

do 

do 

do 

3.7 

do 

do 

do 

4.5 

do 

do 

do 

.9 

do 

Parsons 

do 

2.6 

do 

do 

do 

0.0 

do 

do 

do 

1.4 

do 

Winkleman  &  Brockiess 
do 

do 

.4 

do 

do 

do 

3.8 

do 

do 

0.0 

do 

do 

do 

0.0 

do 

Park  dam  No.  1 

do 

do 

8.0 

do 

do 

0.0 

do 

do 

do 

0.0 

do 

do 

do 

6.1 

do 

Park  dam  No.  2 

do 

17.2 

do 

do 

do 

3.8 

do 

do 

do 

14.0 

do 

do 

do 

0.0 

do 

do 

0.0 

do 

do 

do 

0.0 

do 

do 

do 

0.0 

do 

Hickev  dam  No.  1 

do 

.9 

do 

* 

do 

do 

0.0 

do 

do 

.1 

1 


STREAM    MEASUREMENTS   IN 
IV<*  CfcMM  ditcliet,  Xetada, 


Date, 

nplrawmiOii-r. 

««*■ 

Location.         ^ 

May    27 

A.  H.  Bcliadlor 

Hicaey  dam  No.  2 

aal 
NearheaJ-gai*...     i1 

Mar    37 

Hay      8 

May    25 

May      8 

May    2fi 

Hay      8 

July    13 
May      9 
May   26 

Jnly    13 
May     9 
May    25 

July    13 
May      9 
May    27 

May    27 

Thorn  paoii  &  Ch  ristenson 

May    27 

May    27 

INTEBIOK   BASIN. 


257 


merits  of  ditehe*  bttitven  Dayton  and  Carton  Sink,  Xerada,  in  190S. 


ITydrographer. 


do 


B.  Harrington. .    Douglas  mili 

-do j do 

H.  Schadler Tailier _ 

B.  Harrington . . .  Ophir do 

.do I do ( do 

H.  Schadler Jerusalem  ( Dayton  Co. ) . ' do 

B.  Harrington.., do j do 

.do i do do 

H.  Schadler Fish  (Cassinelli) do 

i 

.do Venturi  ( Baron i ?) 

B.  Harrington. .    Venturi  No.  1 

.do do 

do Venturi  No.  2 

do 


Near  head-gate. . . 
....do 


do 


.do ,  Rook  Point  mill, 

.do 

.do 

.do 

.do 

.do 

.do 

.do 


....do 
....do 
....do 

do 

....do 
....do 

do do 

Conlelli do 

do do 

(votclli do 

do do 

Colishi do 

do do 

H.  Schadler '  Sutro  Co ; do 

B.  Harrington.. do do 

.do ! do do 

.do Depoali  &  Co do 

.do do do 

II.  Schadler i  Cook  &  Co.: do 

.do Newman  &  Howard do 

B.  Harrington.. do do 

.do do j do 

H.  Schadler Buckland  ranch do 

B.  Harrington..1 do ' do 

.do do do 

H.  Schadler Buckland,  cast do 

.do |  Newlands,  ea*t do 

B.  Harrington do do 

.do do do 

H.  Schadler Newlands,  west do 


Scc.-Jl. 

26 

28 
1.8 
6.9 
3.6 
9.6 
7.8 
1.5 
2.2 
1.8 
0.0 
0.0 
1.2 
0.0 

37 

10.8 
0.0 
7.9 

16.8 
7.2 
4.7 
2.7 

10.3 
2.8 
0.0 
1.3 
0.0 
6.8 

12.7 

10.1 
7.3 

11.6 
4.0 
2.3 

17.2 

14.5 
0.0 
7.0 

22 


-04 1 


SIS* 

STREAM   MEA 

FKwf  Qirtond 

SUREMENT8   IN   1903, 

PART   IV. 

M.I* 

leha,  Nevada,  in  /.WW— Continued. 

Data, 

HydroKr»i>ln?r. 

Ditch. 

LOOllJoiL 

Mr 
baa 

U 

HI 
S.J 

11 

LI 

i.i' 
LI 
M 

i.i 

lU 

.1 

r 
i-i 

a 

Li 

- 

May    27 

A.  H.  Schadlsr 

Hiekey  dam  No.  2 

Near  head-gate— 

May    27 

Hay     8 

May    26 

May     8 

May    25 

July   13 
May     B 
May    26 

July    13 
May     9 

May    25 

u 

July    13 
May     9 
May    25 

It 

11 

'a 

•      *! 

July    13 
May      9 

May    27 

-\    ' 

-\      ' 

May    27 

Tl «  hi  i  ]  ih  in  &  Cta  ristt.-ii.-on 

do - 

j 

May    27 

INTERIOR   BASIN. 
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•nU  of  ditches  between  Dayton  and  Camon  Sink,  Nevada,  in  1903. 


irdrographer. 


.  Harrington. 

io 

.  Schadler 

.  Harrington. 

o 

.  Schadler 

.  Harrington. 

o 

Schadler 

o 

.  Harrington, 
io 


Ditch. 


Location. 


.0 

Io 
io 
lo 
lo 
lo 
lo 
lo 
lo 
lo 


i 


Douglas  mill 

do 

Tallier 

Ophir 

do 

Jerusalem  ( Dayton  Co. ) 

do 

do 

Fish  (Cassinelli) 

Venturi  (Baroni?) 

Venturi  No.  1 

do 

Venturi  No.  2 

do 

Rock  Point  mill do 

do do 

Cordelli do 

do do 

(iotelli do 

do do 

Colishi do 


Near  head-gate. 
....do 


..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 


do do 

.  Schadler Sutro  Co do 

..  Harrington do do 


lo 

lo 

lo 

.  Schadler 

lo 

\.  Harrington, 
lo 


do do 

Depoali  &  Co do 

do do 

Cook  &  Co.! do 

Newman  &  Howard do 

do ; do 

do I do 


Dis- 
charge. 


.  Schadler Buckland  ranch do 

►.  Harrington..1 do do 

lo do do 

.  Schadler Kuckland,  east do 

lo Newiands,  east do 

\.  Harrington do do 

lo do do 

.  Schadler Newlands,  wept I do 


Sec.-Jl. 

26 

28 
1.8 
6.9 
3.6 
9.6 
7.8 
1.5 
2.2 
1.8 
0.0 
0.0 
1.2 
0.0 

37 

10.8 
0.0 
7.9 

16.8 
7.2 
4.7 
2.7 

10.3 
2.8 
0.0 
1.3 
0.0 
6.8 

12.7 

10.1 
7.3 

11.6 
4.0 
2.3 

17.2 

14.5 
0.0 
7.0 

22 


04- 


1 


258  STREAM   MEASUREMENTS    IN    1903,   PART    IV. 

ifauurtntelit*  of  Oman  Sink  dttche*,  J/tradn,  in  ISOS. 


Dale. 

Hydrvpapber. 

Ditch. 

Location.          L*. 

A.  11.  SchadLej.... 
H.  Jameson 

WAIS    GABOON     aiVEH. 

M 

July     2 
July     7 

do 

do  

II 

A.  H.  Schadler..-. 

m 

July     2 
July     7 

M 

A.  H.  Schadler  .... 

HO 

July     2 
July    IS 

■  ' 

" 

A.  11.  Schadler  .... 
H.  Jameson 

si 

July     3 
July     » 

:::.1 ::::::::. 

fi 

n 

A.  H.  Schadler  .... 

l 

:;■;;*, :::: 

f 

July     3 

A.  H.  Schadler 

..„.&> 

CARSON    RIVER. 

da., 

Near  head  -pale.  ■ 

1 

July    12 

A.  H.  Schadler.... 

July    12 

July      11 

A.  H.  Schadler  .... 

July     9 
July    12 

do 

A.  H.  Schadler  .... 

July      0 
July    12 
July      9 
July    12 

Hardv  &  McCulloiigh 

A.  H.  Schadler 

July    12 

Ouahmau  it  Wightman 

A.  11.  Schadler 

July    12 

do 

i 

INTERIOR   BASIN. 
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Measurements  of  Carson  Sink  ditches ,  Nevada,  in  1903 — Continued. 


ite. 

Hydrographer. 

Ditch. 

Location. 

Dis- 
charge. 

?    11 

'      3 

A.  H.  Schadler 

H.  Jameson 

OLD  RIVER. 

Old  River  bridge 

do 

Near  head-gate  . . 
do 

Sec.-JL 
8.4 
7.5 

•    10 

do 

.'....do 

do 

5.3 

3      8 

A.  H.  Schadler  , 
H .  Jameson 

Ernsts 

do 

26 

'      3 

do 

do 

12.7 

'      9 

do 

do 

A.  H.  Schadler  .  ,   . 

H.  Jameson 

do 

do 

6.9 

•     5 

Williams 

do 

2.9 

e  10 

Indian 

do 

24 

'      5 

do 

do 

7.8 

'      6 

do 

do 

do '... 

8.3 

e   11 
'    10 

A.  H.  Schadler 

do 

NEW   RIVER. 

Summer's  Slough 

do 

Near  head-gate . . . 
do 

2.4 
12.1 

ft   11 

do 

Allen ". 

do 

11.4 

)o 

do 

Allen  &  Smart 

do  i 

4.7 

e  10 

do 

New  River,  west 

do 

42 

r       3 

H.  Jameson 

do 

do 

4.4 

r     10 

do 

A.  H.  Schadler 

do 

do 

do 

30 

e  13 

New  River,  east 

do 

2.8 

e  10 

Browns 

do 

10.1 

J     3 

H.  Jameson 

do 

.....do  

17.3 

7    10 

do 

do 

do 

8.4 

e  10 

.....do 

Webb-Small 

do 

21 

f     1 

do 

do 

do 

9.3 

y    6 

do 

do 

do 

3.7 

f    10 

do 

do 

do 

15.3 

e  10 

A.  H.  Schadler  .... 
do 

Harriman 

' do 

1.0 

e  11 

Lydell 

do 

16.1 

Do 

do 

Cape 

do 

32 

e  12 

do 

H.  Jameson 

1  Grimes 

do 

10.4 

7      9 

do 

1 do 

6.9 

STREAM    MEABI'REMKNTS    IN    1W»,    PART    IV. 


MfamarmotU  of  Eatt  Qtraon  dilektt,  GUtfontitt,  in  1003. 


June   24 

A.  H.  Scbadler.... 

(trover  Hot  Springs 

Nearbead-gate...1     *■ 

Creek  above  M ark lee- 
ville. 

r]  STREAM    MEASUREMENTS   IN   1903,  PART   IV.  261 


SAN  FRANCISCO  BAY  DRAINAGE  BASIN. 

lacramento  River,  rising  in  northern  California  and  flowing  south, 
!  San  Joaquin  River,  rising  in  the  southern  Sierras  and  flowing 
theast,  drain  the  western  slope  of  the  Sierra  Nevada,  traverse  what 
•ften  called  the  Valley  of  California,  and  meet  near  Suisun  Bay, 
,lly  discharging  their  waters  into  the  Pacific  Ocean  through  San 
mcisco  Bay. 

lacramento  River  derives  its  water  supply  largely  from  Mount 
Lsta  and  the  surrounding  high  ranges  in  the  extreme  northern  por- 
1  of  California.  The  stream  does  not  have  the  same  regular  annual 
:tuations  that  characterize  the  rivers  discharging  from  the  higher 
rra  Nevada,  since  a  large  part  of  its  basin  is  not  at  an  elevation 
Bcient  to  cause  the  winter  snows  to  remain  unmelted  until  the  sum- 
r  months.  The  greatest  floods  of  this  basin  usually  occur  in  Janu- 
r  and  February,  when  the  snow  is  accompanied  or  followed  by  rain. 
>an  Joaquin  River  is  divided  into  two  distinct  parts.  The  valley 
rtion  forms  the  central  drainage  line  of  San  Joaquin  Valley,  and 
ring  the  spring  is  navigable  for  a  hundred  or  more  miles.  Stanis- 
is,  Tuolumne,  and  King  rivers  are  the  largest  affluents  of  this  por- 
n  of  the  stream.  Its  valley  is  fertile  and  almost  destitute  of  timber, 
e  mountainous  portion  of  the  stream  drains  the  western  slopes  of 
i  Sierra  Nevada  between  Yosemite  National  Park  and  Mount  God- 
rd,  the  crest  of  its  divide  reaching  on  the  north  an  elevation  of 
,000  feet  in  Mount  Lyell,  and  an  elevation  of  14,000  feet  in  Mount 
►ddard.  The  resulting  steep  grades  of  this  river  offer  exceptional 
portunities  for  water-power  developments,  and  the  high  elevations 
the  basin  insure  a  well-sustained  summer  flow  from  perpetual  snow 
iks. 

The  following  streams  are  tributary  to  either  Sacramento  or  San 
iquin  rivers: 

Jache  Creek  is  the  outlet  of  Clear  Lake,  in  Lake  County,  Cal. 
>wing  southeasterly,  its  flood  waters  find  their  way  into  Sacramento 
rer  between  the  mouths  of  Feather  and  American  rivers.  In  1889 
ar  Lake  was  segregated  as  a  reservoir  site,  as  described  in  the 
irteenth  Annual  Report,  part  3,  pages  405-409.  During  1900  a 
irographic  examination  of  the  entire  basin  of  Cache  Creek  was 
dc  by  A.  E.  Chandler,  whose  detailed  report  has  been  published  as 
iter-Supply  Paper  No.  45. 

leather  River  is  the  second  largest  tributary  of  Sacramento  River, 
:  River  being  the  first.  Its  basin  line  follows  the  crest  of  the 
irra  Nevada  for  about  130  miles.  The  rainfall  in  this  basin  is  large; 
5  mean  for  nineteen  years  at  Mumfords  Hill,  Plumas  County,  is 


J1' j  st8kam  HKAsmumxiras  in  1903,  tart  iv.         (".» 

71. tH  inches;  tin-  rainfall  fur  the  year  l$Si*-!H>  at  this  point  rescbn 
13S.S5  inches.  Tim  water  collected  by  the  river  when  rain*  are  pi 
eral  sometimes  causes  tremendous  freshet.-*,  usually  wf  short  ifriratitW 
The  river  has  at  such  times  overtopped  its  right  hank  and  01  ii  Ilw-J 
the  plain  lands  to  the  north  of  Suiter  Itutte*.  Tins  occurred  <>tw 
before  the  great  reduction  of  waterway  below  the  month  of  1'nit 
Hiver.  The  channel  of  the.  river  Wlow  its  junction  with  the  YuhaW 
heoonie  the  repository  of  so  much  mining  debris  that  its  bpd  b* 
become  nearly  tilled.  Its  lioltom  isulttiosUif  the  heights  of  its  former 
hanks,  and  levees  have  t>een  built  to  prevent  overflowing.  Only  i 
enruparalively  so  ml  I  portion  of  the  summer  flow  of  this  stream  is  a*d 
for  irrigation,  though  the  possibilities  of  irrigation  and  power  devfl 
opinent  are  great. 

There  are  some  excellent  reservoir  sites  on  the  upper  tributaries 4 
the  North  Fork  of  the  Feather.  This  stream  is  fed  iu  part  by  law1 
springs,  one  of  which,  in  lllg  Meadows,  was  flowing  10!"  cubic  feet  ]«■ 
second  in  September,  1!">2,  and  another  «4  cubic  feet,  per  second, 

Stony  Creek  drain*  Tim  square  miles  of  the  eastern  slope*  of  tli 
Coast  Range.  After  reaching  the  Sacramento  Valley  it  flows  nort 
for  a  number  of  miles,  contrary  to  the  general  drainage,  and  the 
turus  east  anil  enters  .Sacramento  River  liolow  Vina.Cal.  A  large  poi 
tion  of  the  basin  near  the  heads  of  the  stream  is  heavily  OOYerod  wit 
commercial  timlwr.  There  am  a  number  of  good  reservoir  sites  .1 
this  stream  and  its  tributaries. 

Tuolumne  River  rises  ou  the  western  slope  of  the  Sierra  Nevada  i 
California  and  drains  the  country  between  Stanislaus  River  on  thi 
north  and  Merced  River  on  the  south.  The  northern  half  of  Yoscmit 
National  Park  includes  a  portion  of  the  drainage  basin  of  this  stream 
The  river  is  fed  largely  from  small  mountain  lakes  occurring  high  ii 
the  drainage  basin,  where  the  snow  remains  on  the  mountain  slope 
throughout  the  year,  thus  insuring  a  large  run-off.  The  stream  hn> 
heavy  fall,  and  the  opportunities  for  power  development  are  numerous 
There  are  also  a  number  of  reservoir  sites  in  the  basin  where  floe 
water  could  be  stored  for  use  during  the  irrigation  season.  The  Tut 
lumne  is  an  important  tributary  of  the  San  Joaquin. 

Merced  River  above  Merced  Falls  drains  approximately  1,090 aqua) 
miles  of  the  western  slopes  of  the  Sierra  Nevada.  '  There  are  include 
in  the  eastern  portion  of  its  drainage  area  a  large  number  of  big 
peaks,  the  highest,  Mount  Lyell,  reaching  an  elevation  of  13,042  fee 
Its  basin  lies  south  of  that  of  the  Tuolumne,  the  courses  of  the  tw 
streams  being  nearly  parallel. 

King  River  rises  on  the  western  slope  of  the  Sierra  Nevada,  i 
Fresno  County,  Cal.  The  waters  coming  from  the  high  catchmer 
basin  are  probably  of  greater  value  for  irrigation  purposes  than  thot 
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rf  any  other  stream  in  central  California,  being  used  for  raising  grapes 
ind  deciduous  fruits  in  the  neighborhood  of  Fresno,  Selma,  and  I  Ian- 
ford.  The  summer  flow  of  the  river  is  now  entirely  diverted,  and 
during  the  dry  season  of  the  last  few  years  the  scarcity  of  water  has 
caused  many  hardships.  In  the  spring  there  is  a  large  surplus,  due  to 
Idle  melting  of  snows,  which,  if  stored  in  suitable  reservoirs,  would 
bring  larger  areas  under cultivation.  The  river  has  a  relatively  gentle 
grade,  affording  little  opportunity  for  power  development. 

Tule  River  drains  a  portion  of  the  western  slope  of  the  Sierra  Nevada. 

Its  basin  has  somewhat  less  run-off  than  that  of  Kaweah  River,  which 

joins  it  on  the  north,  and  is  much  less  elevated  and  snow  covered  than 

King  River  basin.     The  water  of  this  stream  is  all  appropriated  during 

the  irrigation  season,  and  a  portion  is  used   in  irrigating  valuable 

orange  lands  in  the  vicinity  of  Portersville,  Cal. 

Kern  River  flows  from  the  southern  end  of  the  Sierra  Nevada,  being 
formed  by  two  large  tributaries,  known  as  North  and  South  forks. 
These  have  a  general  southerly  and  parallel  course  and  unite  a  short 
distance  below  the  town  of  Kernville.     The  run-off  from  the  drainage 
basin  as  a  whole  is  notably  less  than  that  from  the  catchment  areas  to 
the  north.     This  is  probably  due  to  the  fact  that  a  portion  of  the  basin 
i«  to  the  east  of  the  high  crest,  and  is  sheltered  by  the  mountain  mass 
from  the  rain-bearing  winds.     The  waters  of  Kern  River  are  almost 
completely  used  for  irrigation  by  the  large  canals  in  the  southern  end 
of  the  San  Joaquin  Valley.     The  greater  part  of  the  land  is  included 
in  large  holdings  owned  by  the  Kern  County  Land  Company  or  by  the 
Miller  and  Lux  estate.     The  winter  waters  are  in  part  stored  by  the 
Miller  and  Lux  estate  in  Buena  Vista  Lake,  into  which  the  river 
naturally  discharges.     The  waters  of  this  lake  are  controlled  by  a  sys- 
tem of  levees,  so  that  they  can  be  used  during  the  following  summer 
to  irrigate  lands  lying  to  the  northwest.     This  lake  is  very  broad  and 
shallow  and  there  is  great  loss  by  evaporation,  so  that  as  a  matter  of 
economy  it  would  be  desirable  to  hold  this  water  in  the  upper  moun- 
^n  valleys.     This  would  afford  also  a  large  supply  for  water  power. 
The  fall  of  Kern  River  is  sufficiently  large  for  the  development  of  a 
considerable  amount  of  water  power. 


Tile  following  is  n  lwi  cif  the  StttMHtt   in   tht-  Nun    Frani-i* 
drainage  hasin: 

0*rbe  Cn-ek  ■■  Y..lo,  Oil. 

■i-hi-  Greek  nl  Lower  Lake,  Oil. 
Yul»  River  near  Smart grille,  Oil. 

FrtitinT  BtonatQanlDa,  oil 

Stony  I'rvL  near  FraU),  Gal. 
McCkimf  River  near  Ureg.>ry,  Gal. 

I  aft  1  River  near  Red  Itluff.  Gal. 
jne  River  al  F.lectr*.  OaL 

jr  al  Kniciii*  Ferry,  Gal. 
«  River  at  I«graugt>,  Hal. 
k  <iuial  at  Lagrange,  Cal, 
Mmltwl"  canal  nt  Ijigrani^e,  Gal 
Merced  River  above  Men-.nl  Fnllr-,  (W. 
Kiiii.-  Km-rat  Kingsburg,  C*l- 
King  Riwr  near  Sanger,  Gal. 
Rimii  Hirer  baton  TliuMJiiaii.  Gal 

Tote  Kiver  near  Porteraville,  Gal. 
Kem  River  near  Bakersneld,  1  'id. 

»f*»n  Joaijuin  River  Ml  Herndon,  Cal- 
OAQBI   CKKKK    NEAR   TOLO,  (ML. 

This  station  m  established  .Iiuimiry  1.  UWS,  by  S.  G.  Bennett.  I'  | 
is  located  nt  the  wagOB  bridge  mi  Ihe  road  from  Woodland*  to  Yob 
about  1,00(1  feet  above  the  Southern  Pacific  Railway  bridge.  H* 
gage  'is  a  2  by  la  inch  vertical  plank  nailed  to  the  upstream  side  ui 
the  right  abutment.  It  is  read  twice  each  day  by  John  Woodwd. 
Discharge  measurements  are  made  from  the  downstream  side  of  the 
bridge,  to  which  the  gage  is  attached.  The  initial  point  for  sounding* 
is  the  end  of  the  bridge,  on  the  right  bank.  The  channel  is  straight 
for  1,000  feet  above  and  below  the  station.  The  current  is  swift  »t 
ordinary  and  high  stages.  The  banks  are  steep  and  wooded  and  their 
height  has  been  increased  by  levees.  They  are  said  to  overflow  »' 
extreme  high  water.  The  bed  of  the  stream  is  composed  of  earth  an* 
gravel,  with  a  little  sand.     It  is  subject  to  some  change. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Dachnrge  menmirrmrnl*  of  Cnrhe  Crrfk  nmr  Yolo,  Cnl.,  in  190-1. 


Fta,  Smxid-f*' 

January  25 8.  G.  Bennett... 4.80  l,*1  ' 

May  13 do 3.05  67i 

Augusts do 1.00  2*- 
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11  daily  gage  height,  in  fret,  •>/ Cache  Orrekiirar  )"<J»,  (ill.,  for  190.1. 


,«. 

J»n. 

Kb.{  M«.    Apr. 

JUy.Llirnc 

Joljr. 

1.70 

I  70 

1.70 
1  M 

l.W 

1  .. 

1  SO 
1.40 
1.40 

Auk.  .  *Tt 

Oct 

0. 

Dec. 

.  n 

6  10     3.90  j  MO 
MO     3.90'VOO 

3  40    2.  80 

.i  i  ■     .■   .1 
S  40    2.50 

•  •>   o 

0. 

.., 

» 

- 
.« 

"0 

re. 
.70 

:o 

<"> 

■  .i 

■  -i 

1  90 

.iHt 

,„      ,  Ti  1  ,  »      >w 

1   -. 

9.80      440      S 'JO     *M      8.30      2  40 

i  to    4  «i    .'  -■    i  "    -  "■    aje 

2  70    10.20     3-M)      1.40     8.30      .140 
170     KtO     3.80      4,30     1  .-u      1  40 
2.70     6.20      »M1      4  3(1      Jill      2  30 
2.00     4.90     3.  Ml     4.10     3.10     230 

,       . 

1    "I 

1  60 

, 

4.70     4.X)  i  1.00     3.10     I  3ii 

4.50     S.X)     390    300     2.30 
4.40     ft.JO.iM)     -  HO     J  30 
1.40     5.00     3.MI     8.00     iSO 

130      4  70:  3.70 '-2  90     2  20 
4  30     4.AO'3.7U     2  90     2.20 
4.2B      1  4U     3.80      2  90     2  10 
4  10      4  40     3.80  '  2.  Ml      2.10 
110      130     3  60  '  2. 80     2  00 
4.10     4.30     3.50     2.80    100 
4.00     4  10     3.80     1.7©     190 
4.00     4  00     1*0 'iTO     1.90 

4.00     4.80    a-V     2,70     1  Ml 
.      ...     S  90      3.-4)     2.70      I.M) 

MO     3  40  ,2.00     1.80 

.S.SO        '2TO    

1.40 
1.30 
1  :»i 
1.30 
1.30 

1  94) 
1.20 
1.20 

1  10 

'  :■■ 

1. 10 
1.00 

1  80 

■>ao 

1  '« 

;  f jj 

1 

.   w 

■ 

8.80 

,   ^ 

too 

7  .r 

.  N 

i  |B 

It 

J    M. 
1    .11 

•ao 

I.  SO 

2.  SO 
2.  SO 

, 

J 

a.  20 

, 

220 

8.00 
In  20 

6.10 

, 

.,. 



2  10 

Rating  talje  for  Carhe  fVw*  Mr   )'ofe>,  CnL.fur  I!il).l. 


% 

Dim- barge. 

.8 
.fl 

4 
15 

1.0 
1.1 
1.3 
1.3 

22 
SI 
43 

55 

1.4 

70 

1.6 

110 

1.8 

160 

1 ,  755 

1,1*8-) 


brigfit 

— 

nw 

w.™,/.,. 

fi  0 

2,300 

6.B 

2,675 

7.0 

3,0(10 

7.5 

.1,460 

8.0 

3,885 

H., 

4,320 

9.0 

4,  770 

8.5 

fi,  220 

10.0 

fi,  H95 

10.  s- 

«,  iao 

I 


atrium  KUMnomm  in  i««,  i*art  iv. 

Olimatrd  wmmiUy  JiwLeyr  <-f  (JbrA*  t>t*k  itar  Yolo,  Oil.,  /or  /«f. 


February 

Marco 

Aj.ril 

May 

July 

S'litvmU-r 

•  October 

Xmi-niber™ 

DeoemlxT 

The  year 


S.8W 

- .  no 

3,830 

2,090 

706 


I.MHl 

88,690 

l,8U 

80,836 

1,062 

83,596 

M8 

33,511 

278 

it,  m 

H 

3,874 

... 


CACHE   CHEEK    AT   LOWER    LAKE,    CAL. 

This  station  was  established  January  1, 1900,  by  S.  G.  Bennett.  TV 
original  gage  was  located  at  the  wagon  bridge,  from  which  discharge 
measurements  were  made.  On  March  26,  1903,  a  cable  was  installed 
300  feet  above  the  bridge,  and  a  new  gage  was  established  100  feet 
above  the  cable.  The  present  gage  is  a  vertical  1  by  8  inch  plant 
nailed  to  a  6  by  6  inch  timber  driven  into  the  bed  of  the  river  id 
fastened  to  a  large  willow  tree  on  the  left  bank.  On  March  26,  wben 
the  new  gage  was  put  in  place,  the  reading  was  5.7  feet.  The  oM 
gage  read  4.4  feet  on  the  same  date.  The  gage  is  read  once  each  dtj 
by  Mrs.  J.  K.  Anderson.  The  initial  point  for  soundings  is  a  sow' 
tree  in  line  with  the  cable  on  the  left  bank,  28  feet  from  the  tree  to 
which  the  cable  is  attached.  The  channel  is  straight  for  150  feet  above 
and  for  300  feet  below  the  station.  The  current  has  a  moderate  velo<J' 
ity  at  ordinary  stages.  The  right  bank  is  low  and  will  overflow  at ' 
gage  height  of  about  10  feet.  It  is  covered  with  a  thick  growth  0 
willow  and  oak  trees  for  100  feet  back  from  the  water's  edge.  Tb 
left  bank  is  high  and  rocky  and  is  not  liable  to  overflow.  The  be" 
of  the  stream  is  composed  of  firm  gravel  and  changes  only  slightly 
Gravel  is  sometimes  washed  in  from  Siegler  Creek,  300  feet  below  th 
cable.     The  bench  mark  is  a  nail  in  the  root  of  the  oak  tree  to  wbie 
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stened  on  the  left  bank.     Its  elevation  is  8.32  feet  above  the 
>  gage. 

ervations  at  this  station  during  1903  have  been  made  under 
on  of  J.  B.  Lippincott,  supervising  engineer. 

charge  measurements  of  Cache  Creek  at  Loiver  Lake,  Col.,  in  1903. 


Date. 


2 

9 
6 


Hydrographer. 


J.  R.  Anderson 
do 


....do 

....do  .." 

....do 

....do 

....do 

....do 

....do 

8.  G.  Bennett . . 
J.  R.  Anderson 
....do 


....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do  

....do  

....do 

....do  

....do 

....do 

....do 

....do 

«()]<]  £)ijre.    '>  NVw  gage 


Gage 
heig 


£&.       Chaise. 


Feet. 

Second-feet. 

2.90 

344 

3.50 

575 

4.00 

747 

4.40 

830 

4.30 

847 

4.20 

775 

4.20 

776 

4.50 

831 

a  4. 40 

837 

&  5.  70 

752 

5.90 

808 

5.80 

795 

5.60 

732 

5.20 

608 

5.00 

562 

4.80 

501 

4.60 

429 

4.40 

409 

4.20 

363 

4.00 

333 

3.90 

294 

3.70 

246 

3.50 

212 

3.40 

188 

3.30 

171 

3.10 

137 

3.00 

124 

2.90 

106 

2.80 

86 

2.70 

68 

2.60 

75 

2.45 

39 

2.40 

32 

2.35 

29 

2.35 

25 

2.30 

23 

1.40  old. 


I 


288                    STREAM 

T>inckitr<ie  nieiuuremrnlt 

UKASrRKMENTS    IN    1S03,    PART    IV.            (»■ 
r  i  bob  '  Wri-  ui  Zqimf  late,  <>U.,  in  190S— Continual 

bUft 

llyilroentphct. 

hrtgVi. 

1 

October  SS 

m 

J.  K.  Au<Ur»on 2.30 

> ..          2.20 

> 8.68 

> 3.15 

) 8.n 

) 3.10 

) |         3.40 

3 3.50 

■ 

1 
1 

Mean  tlai!;/  gage  height,  in  feet,  <•/  Cache  Creek  nf  Lower  Latr,  Cat.,  for  ItUS. 

»„- 

J»n. 

Feb. 

1  Mm. 

Apr. 

M.F. 

„,„, 

July. 

A.*. 

am 

Oct. 

s«.  d* 

2.9 
19 

i.fl 

2  9 
19 

1.1 

a.9 

19 
2.9 

3.9 
£.9 
19 
9.9 

2.9 
LI 

1.9 

1.9 

3  0 

ii 
3  3 
3.2 

7 
8.6 

3.9 

3.3 
8.8 

1.0 

1.4 

4.3 

4,4 
4.4 

4.3 
4.8 

4.3 

4.2 

4.9 

4.1 
4.2 
4.9 

4.1 
4.1 
4.1 

i  1 

1.  1 
4.4 
4,4 

4.4 
4.4 

6.U 

B  it 

5.9 

5.9 
5.8 

8.3 

6.7 

5.8 

6.0 

6.5 
6.5 

6.S 

0,4 

6.6 

6.4 
6,4 

6.4 

S..1 
5.3 
8.1 
6.1 
5.2 
6,1 
5.1 
5.1 
5.0 

4.9 

6.0 

4.8 

4.8 
4.8 

4.0 
4.6 

4.0 

4.0 

4.6 
4.4 
4.4 

4.4 
4.3 

4.8 
4.8 
4.3 

4.1 

4.1 

4,0 

4.0 
4.0 
4,0 

3.9 

8.9 
3.8 

16 

a.  s 

u 

8.7 
8.7 
8.7 
8.0 

8.6 
3.8 

8.6 

3.6 
8.6 

3.5 

a.  6 

3.5 
3.4 

3.2 
1,1 

LS 

11 

8.1 
8.1 

1.1 

3.0 

8.0 
3,0 

2.T 
9,7 

■I  7 
2.T 
2.7 

2.6 
2,6 

2.B 
2.0 

2.1 

2.1 
1.8 

2.4 
2.1 
2.S 
LI 

2.3 
2.8 

2.3 
2.3 
LI 

3.1 
2.8 
L3 
2.8 
2.8 
2.1 
3.8 
1.2 
L3 
2.2 

II    1 

U      J. 
U     I 

2.1      l 

i.i     >■ 
u    4 

"  ' 

11, 

ill 

18 
1* 

3.1 
LI 

v,\ 
"\ 

, 

„ 

10 

,, 

is 

■ 

V, 

8.0 

4.8 

< 

' 

i» 

3.9 
9.8 
2.1 
2.9 
2.9 

2.6 

2.4 
2.4 

• 

B 

1 

.,. 

22 

1 

*j 

33 

"  s 

t 

s 

3-1      as 

„  . 

8.3,     2.8,     2,4 

M 

39 

s|s 

2.8  j    2.4 

"r" 

l* 

30 

1.' 

>..» 

....  1 

a  New 

*»*«; 

0  4.4. 

rr.l 
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ting  table  for  Cache  Creek  at  Lower  Lake,  CaL,  from  January  1,  to  March  25 ,  J  90S. 


• 

Gage 
height. 

Discharge.  1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

i 

Gage 
height. 

Discharge. 

Fret. 

Second-feet.  j 

Feet. 

Second-feet. 

• 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.8 

315 

3.3 

440 

3.8 

580 

4.3 

730 

2.9 

340 

3.4 

465 

3.9 

610 

4.4 

760 

3.0 

365 

3.5 

490 

4.0 

640     j 

4.5 

790 

3.1 

390 

3.6 

520 

4.1 

670    ! 

4.6 

820 

3.2 

415 

3.7 

550 

4.2 

i 

700 

| 

\£mg  table  for  Cache  Creek  at  Lower  I/ike,  CaL,  from  March  26  to  December  31,  1908 


Gage 
height. 


Feet. 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 


Discharge.   '    „«%. 


Discharge. 


Second-feet. 

i 

Feet. 

15 

3.2 

20 

3.3 

32 

3.4 

45 

3.5 

58 

3.6 

72 

3.7 

86 

3.8 

100 

3.9 

115 

4.0 

130 

4.1 

Second-fret.  : 
147 
165 
185 
205 
225 
245 
265 
285 
305 
325 


Feet. 

Sccond-fcct. 

4.2 

350 

4.3 

375 

4.4 

400 

4.5 

425 

4.6 

450 

4.7 

475 

4.8 

500 

4.9 

525 

5.0 

550 

5.1 

'          580 

Gage 
height. 

Feet. 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

6.0 

Discharge. 

Second-feet. 
610 
640 
670 
700 
730 
760 
790 
820 
850 


Estimated  monthly  discharge  of  Cache  Creek  at  lA)wer  lAike,  Col.,  for  1908. 

[Drainage  area,  500  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum.     Minimum. 


610 
820 
850  : 
820  ' 
670 
425 
285 
147 


7*> 


:\2 

147 


225  ' 


S50 


315 

580 
360 
670 
425 
285 
147 


72 


32 

15 

15 

130 

15 


Mean. 


379 

712 

724 

740 

533 

336 

208 

111 

50 

22 

54 

168 

336 


Run-off. 


Total  in 
acre-feet. 


23,304 

39, 542 

44,517 

44,033 

32,  773 

19,993 

12,789 

6,  825 

2,975 

1,353 

3,213 

10,330 


241,647 


Seeond- 

feet  per 

square 

mile. 

Depth  in 
inches. 

0.76 

0.88 

1.42 

1.48 

1.45 

1.67 

1.48 

1.65 

1.07 

1.23 

.67 

.75 

.42 

.48 

.10 
.04 
.11 
.34 


.67 


.25 
.11 
.05 
.12 
.  39 


1    I 


itTKK.iu  HBAsorauanfl  i«  imb.  part  it. 


TITIU    KIVKIt   NF.AB    SMAKTSVU.L.E.  CAI^ 

This  station  was  established  June  2,  1903,  hv  YV.  II.  Steam-.  1)  • 
located  st  what  i>  '-ulli-il  *'TIms  Narrows."  1  milt-  from  Snmn-nlk 
Ot.,  18  miles  from  the  Southern  I'acitic  Kail  way  station  hi  Wh«ultti 
( 'ill..  and  tin-  same  distance  from  Marysvillc,  Cnl.  TIhtv  :in-  ilih 
stages  from  each  point.  Tin-  gago  is  a  vertical  rod  bolted  In  iheroi 
cliff  on  the  loft  tank  of  tin.-  river:  it  i*  graduated  to  feet  and  i-nilf. 
The  ohserver, ,1.  Mi-Keel,  reads  the  gag*  once  each  day.  Pis-lmpi 
measurements  are  made  from  a  car  suspended  from- a  three-fnurtlr 
inch  galvanized -iron  cable.  Au  auxiliary  cable  is  stretched  paralW 
to  and  100  feet  upstream  from  the  main  cable.  The  initial  point  for 
sounding*  is  on  the  left  l»ink  at  the  cyebott  to  which  the  caWe» 
fastened.  The  channel  is  straight  for  200  feet  above  and  804  M 
below  the  cable,  and  the  current  is  swift  at  all  stages,  in  the  ISO 
feet  above  the  cable  the  stream  has  a  fall  of  QkS  foot  and  of  O.S  fool 
in  the  300  feet  lielow.  Both  hanks  are  high  and  rocky  and 
subject  to  overflow.  The  bed  of  the  Mt  ream  is  composed  of  grave!  and 
sand — tailings  from  hydraulic  mining— and  is  constantly  shifting.  Tltt 
ln-nch  mark  is  a  cross  in  a  projecting  point  of  rock  under  the  cable m 
the  right  bank  of  the  river  335  feet  from  the  initial  point  for  sound- 
ings. It  is  38.66  feet  above  the  zero  of  the  gage.  The  dischaiy 
measurements  at  this  station  will  be  approximate  only,  but  this?  is  the 
best  place  that  can  l>e  found  on  the  main  river. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippinoott,  supervising  engineer. 

IJitchargt  MMMMMA  of  Yvba  Rirtr  n«ir  SininHn-illf,  Cat,  in  190S. 


Dale. 

Hydratjtaplier. 

G«g#  helBht 

IlinMK< 

3.8 

6.8 

5.5 
5.6 

S«**M 

November  17  - 

J.  R.  McKeel 

i,* 

1,* 

_- 

IT.] 
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Mean  daily  gage  height ',  in  feet,  of  Yuba  River  near  Stnartsville,  Cal.,for  1903. 


Day. 


June. 


(8. 
8. 


July. 


5. 


2) 

2 

8 

5 

5 

7 

8 

5 

3 

4  ; 

0    | 
H 

7 
6 
3 

2  i 
9 

/ 

9 

7 

ft 

5     ; 

5 

3  , 
2 

2     ; 

1 

1 

2 

3 


5.2 

6.1 

5.0 

5.0 

(4.9) 

(4.9) 

(4.9) 

(4.8) 

(4.8) 

(4.8) 

(4.8) 

(4.7) 

(4.7) 

(4.6) 

(4.6) 

(4.5) 

(4.5) 

(.4.4) 

(4.4) 

(4.3) 

(4.2) 

(4.2) 

(4.1) 

(4.1) 

(4.0) 

(4.0) 

(3.9) 

3.9 

3.9 

3.9 

8.M 


Aug. 


3.8 
3.8 
3.8 
3.8 
3.8 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.5 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 


Sept. 


3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 


Oct. 


3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
4.2 
4.7 
4.0 
3.9 
3.8 
3.7 
3.6 
3.6 
3.6 
3.6 
3.6 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.6 
3.6 
3.6 
3.6 


Nov. 


3.6 
3.6 
3.6 
3.8 
3.9 
3.8 
4.1 
4.0 
3.9 
3.8 
3.8 
8.3 
8.6 
10.4 
10.0 
7.4 
6.8 
6.5 
6.6 
11.0 
16.0 
11.0 
9.0 
8.3 
7.5 
7.0 
6.7 
6.5 
6.3 
6.2 


Dec. 

6.1 
6.0 
6.9 
5.9 
5.8 
5.8 
5.7 
5.7 
5.6 
5.5 
5.5 
5.4 
5.6 
5.5 
5.5 
5.8 
7.5 
6.9 
6.4 
6.5 
6.3 
6.1 
5.9 
5.7 
5.7 
5.6 
5.6 
5.6 
5.5 
5.5 
5.7 


On  July  5  water  fell  below  gage.     Estimate  of  gage  heights  from  July  5  to  27, 
^elusive,  made  from  statement  of  observer,  Mr.  McKeel. 

Bating  table  for  Yuba  River  near  Smartwille,  Col.,  for  J  90S. 


Gage 
height. 

Discharge 

Ret 

Second-feet 

3.4 

460 

3.5 

480 

3.6 

510 

3.7 

540 

3.8 

570 

3.9 

610 

4.0 

650 

4.2 

730 

4.4 

830 

4.6 

940 

Gage 
height. 

Feet. 

4.8 

5.0 

5.2 

5.4 

5.6 

5.8 

6.0 

6.2 

6.4 

6.6 

(rage 


Dbehine.  I!    h^t 


Second-feet. 
1,060 
1,200 
1,350 
1,510 
1,690 
1,890 
2,110 
2,  350 
2,610 
2,  890 


Feet. 
6.8 

7.0 

7.5 

8.0 

8.5 

9.0 

9.5 

10.0 

10.  5 

11.0 


Discharge.  1 

i 

i     Gage 
height. 

1      Feet. 

i 
Discharge. 

i 
Second-feet. 

Second-feet.  ' 

3,200 

11.5 

15,150     1 

3,530    | 

12.0 

17,000 

4,430 

12.5 

19,100 

5,400    | 

13.0 

21,200 

6,  400 

J     13.5 

23, 400 

7,500    , 

14.0 

25,  600 

8,800 

14.  5 

27,800 

10,  200 

15.0 

30,000 

11,700 

1     15.5 

32, 300 

13,300 

16.0 

; 

34,600 

4 
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\M    MKA.-U'RKMENTfl   IN    IKS,    I'AKT    IV.                  * 
h,  dbdbaryt  >\(  )'"'«i  B(nr  ■»  Sanrtp  ■  '■  . 

(Ilmllwceiinn,  1.220  aqimni  mf1«,] 

Month. 

Dfuclww  In  necoiicHiwt. 

Wd  >» 

Hiio-od 

M  ml  in  11  ui, 



Hem. 

BmwhiI-  I 

f«a  |ier  '    P»|i«n 

Jum> 

5,  WOO 

1,350 

C70 

JSO 

1.270 
570 
4S0 
4jD0 
MO 
510 

1,510 

2,Ull 

m 

51  fi 

4711 

&5U 

4,  BR 

2,009 

173,217 
S3,  277 

81,738 
2s,  602 
33,  SIS 
SOT,  154 
123,52(1 

2.39  1           iff 

.74             .1 
.42             ■# 

,«•]       ,u 

.45  (           1 

4.  N  ■       i  *: 

1. 85            !.'« 

November 

December 

34, 80(1 

4,430 

The  period  . . . 

34,  BOO 

480 

1.751  .    737.225  :      1.44          111 

KATHF.R 

uivi:n  Al 

OROVII.I.E,  CAT,. 

At  Oroville,  when  Feather  River  break*  from  the  foothill-  on ftl 
western  slope  of  ISn  Sierra  Nevada  into  Sacramento  Valley,  il  'i  iL 
drainage  area  of  3,350  square  mile*.  This  station  was  established  J» 
i in r \  l,  1909,  by  s.  0.  Bennett    li  la  tooted  at  tin  aorihattl  edp* 

the  town  of  Oroville,  Cal.  Olwervations  of  the  daily  river  begM 
were  begun  January  1,  1803,  using  the  rod  of  the  Weather  Bureau, 
which  lias  been  in  place  for  a  Dumber  of  years.  This  is  a  2-inch  vrf 
tical  iron  pipe.     Readings  on  this  rod  have  been  taken  and  reports 

by  the  Weather  Bureau  during  Hoods  when  there  was  danger  of 
How  OH  the.  lower  Feather  and  Sacramento  rivers.  To  avoid  negative 
readings  'the  height  as  read  on  the  gage  has  been  inereased  by  2  f<xi 
The  gage  is  read  twiee  each  day  by  D.  G.  Page.  Discharge  measure- 
ments  are  made  by  means  of  a  cable  and  a  boat,  located  GU0  feet  ibffl 
the  gage.  Flood  measurements  are  made  hy  means  of  floats.  D| 
channel  is  straight  for  300  feet  above  and  for  100  feet  below  the  sta- 
tion. It  has  a  width  of  about  200  feet  at  ordinary  stages  and  about 
700  feet  at  flood  stages.  The  bed  of  the  stream  ia  composed  mainly  of 
rock  and  is  rough  and  permanent.  The  current  is  swift  at  ordinary 
stages.  The  minimum  midsummer  discharge,  as  far  as  known,  was  i" 
1900,  when  the  stream  was  Bowing  1,123  second-feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippineott,  supervising  engineer. 
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Di&cliargc  meatiiremenU  nf  Feather  River  at  OronUe,  Vol.,  in 


helffht. 

Diacbuge. 

Ftrt. 

Seamd-JteL 

12.20 

31,266 

8.07 

13,001 

1.48 

1,289 

4.80 

5,789 

h  daily -gage  height,  in  feel,  of  Feather  Hirer  «l  OroeitU,  Cat.,  for  1903. 


.,, 

Kb. 

lUf. 

Apr. 

May. 



July. 

An*. 

Sept 

Oct. 

Nov. 

Dec 



n  i- 

Oil 

19 

i  '■ 

l  n 

10 

3  K 

6.1 

13.6 

" 

& 

e 

18 

l.S 

1.6 

1.6 

o.s 

4.6 

11.6 

8.8 

■i 

i 

40 

1.9 

1.5 

1.6 

1.0 

4.1 

10  2 

^ 

i  a 

1.4 

16 

j  4 

%.: 

4.B 

4 

IS 

l.T 

1.4 

3.1 

11. 6 

B.S 

10.3 

„ 

„ 

1  4 

t 

„ 

4.0 

70 

| 

H 

22       LT 

4.0 

6.8 

14 

fi  1 

1 

6 

7.2  i     l.S 

1« 

1  A 

S.l 

46 

14.S 

3H 

B  I 

14 

21     in 

1  4 

so 

2  1        1  G 

,  ^ 

17 

n  i 

4.0 

9.1 

4.0 

6.0 

9.6 

s.s 

5.2 

2.1        1.6 

1,4 

1.6 

S.S 

6.9 

lift 

!'! 

S.ft 

" 

6,6 

o 

U       I* 

M 

r! 

0.0 

1.6 

U.I 

" 

7.7 

0.4 

8.B 

S.0 

te    i.e 

1.4 
1.4 

1.6 

l.S 

4.0 
4.0 

1.0 
8.4 

110 

0,2 

B.6 

1.4 

1.6 

4.0 

1.4 

2D.  3 

9.1 

5.4 

2.9 

1.9      1.6 

1  * 

1  A 

40 

1.1 

' 

iftl 

6.T 

1.9  '     l.S 

1.5 

8.6 

100—04 18 
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RoHti-j  table  fn  Fi-tlhtr  IHr.;-  f»  OntBk,  Oil..  '•"    tfO.t. 

(h» 

IUkInuxv. 

■■>'■■■ 1  :■■' 

baWUi 

Llw-liurc.' 

ln'iljhl. 

w«i«w*     b3&  '  **** 

/M. 

.Srrtmcl/frl. 

«rf. 

Bttand-Jat.  '       Feet      '  Btp4U 

1.4 

i,m 

2.8 

2,880 

6.0 

7,500           U.O     ■    B,B) 

1.5 

1.300 

3,0 

2,900 

6.5 

8,460     ]     12.0    ■ 

25, SOD 

1.6 

1,400 

3.2 

.1,140 

7.0 

9,450     |     13.0 

31,  MO 

1.7 

1.500 

3.4 

3,380 

7.5 

10,550     .      14.0 

S8.10U 

1.H 

1,(100 

3.6 

3,640 

8.0 

11,750 

15.0 

45.701 

I.B 

1,700 

3,8 

3.H20 

8.5 

13.000 

16.  0 

53,900 

2.0 

1,800 

4.0 

4,200 

9.0           14.300 

17.0    J 

W.W 

2.2 

2,020 

4.5 

4,950 

9.  5         15,  700 

18.0    , 

71.  M 

2.4 

2,240 

fi.O 

5.7S0 

10.0         17,300 

19.0    | 

81.  SO 

2.6 

2, 400 

5.5 

«,  ON 

10,5         1H.1IKI 

2ft  0        92,0X1 

l-jtnf<l.-<t  mimlbh,  tttkOtgt  <if  Frulhrr  Hirer  .it  On.rillr,  Oil.,  fur  191)3. 

[T*"llTtm"T— *  :!,*■"  W(ii Bra  nilk*.] 

Uonlb. 

Dlw bulge  111  mmtid-fevL. 

Tolnl  ill 

M 

Maximum. 

Minimum 

.... 

%7£ 

Dtptb 

ini-fe 

: 

95,  1.50 

4,200 

May 

14,300 

616,044         2. 99 

June 

4,329 
2,103 

July 

2,790 

1,700 

129, 247 

.63 

August 

1,700 

1,401 

1,506 

92,600 

.45 

September 

1,300 

1,300 

1,233 

73,369 

.37 

i,  ax 

1,464 

89,833 

83,800 

1,300 

19,934 

1, 186,  155 

5.95 

December 

9,670 

2,900 

4,213 

259,047 

1.26 

The 

:<:,,  i.m.i 

1,200 

7,407   5,344,300 

2.11 

! 

STONY    CREEK    NEAR    FRUTO,  CAL. 


On  January  30,  1901,  a  gaging  station  was  established  by  Hurt  ( 
at  Julian's  ranch,  6  miles  northwest  of  the  town  of  Fruto,  Gal. 
determine  the  amount  of  water  available  for  storage.  The  obsei 
w  Mrs.  Lee  Julian. 
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observations  at  this  station  during  1903  have  been  made  under 
action  of  J.  B.  Lippincott,  supervising  engineer. 

Diteharge  measurement*  of  Stony  Creek  near  Fruio,  Oat.,  in  1903, 


^ 

Hydrog 

apher. 

taiSSt. 

Dlwlwrge. 

Feet. 
7.65 
4.15 
3.10 
3.20 

Second-feet. 

3,374 
322 
10 
13 

30 

1 do 

1 do 

do 

Jean  daily  gage  height,  in  feet,  of  Stony  Oreek  near  Fruto,  Vol.,  for  1903. 


.    Feb.    Mar. '  Apr.    N«y. 


.lunr,  July,   Allpf.   *;[>! 


!>.a>  |  J.  10  .  3.10 


IB     5.00     4.00     3.1ft     L«     3.10    3.00 


1.90     S.fW     3.10     3.1*    3.10    3.11 


3.10    9.1*    3.10    3.K 


S7fl 
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H'iti,,,/  t'iU<- fur  Si,,,,-,  L<renk  near  Frvio,  (W..  Jar  1003. 


height. 

DlMlwrie. 

MM 

Dtwhuge. 

taets^U 

Pl'flu,!,., 

Sm 

Utoelwu.' 

M 

Seetnd-fitt. 

Art. 

Sectmttfett. 

F.,l. 

Stand-feet. 

M 

Sui— IJM 

2.9 

4 

3.9 

170 

5.8 

1,260 

7.1 

3,005  ' 

8.0 

7 

4.(1 

200 

6.  (1 

1,480 

8.0 

3,  OB 

3.1 

10  ' 

4.2 

260 

6.2 

1,826 

8.2 

4.M 

8.2 

16 

4.4 

330 

5.4 

1,838 

8.4 

isa 

3.8 

•x 

4.6 

410 

6.6 

2,060 

8.6 

t,m 

8.4 

43 

4.8 

600 

6.8 

8,276 

8.3 

5,1)0 

3.6 

03 

6.0 

620 

7.0 

2,510 

9.0 

5,810 

3.6 

88 

:..  2 

766 

7.i 

2,786 

9.2 

5,  HO 

3.7 

US 

6.4 

an 

7.4 

3,036 

0.4 

6,280 

S.S 

140 

6.5 

1,080 

7.5 

8,316 

0.6 

6,800 

J 

dimiiUd  inn 

itlUytiim 

(1  r;/e  r/,N)ri 

y  Cretki 

xar  Frvto, 

DaL,  for  1903. 

January  

February 

May 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  !n  second-teel. 


4,840 
1,940 


4,050 
3,105 


1,423 
1,087 


.16, 476 
28.  407 


M'fJLOUD   RIVER  NEAR   GREGORY,  CAL. 

This  station  waa  established  March  23,  1909,  at  the  request  of  tb? 
consulting  engineer  of  the  McCloud  Kiver  Electric  Company,  ■*■ 
the  understanding  that  the}-  would  maintain  the  station.  The  water- 
shed of  McCloud  River   includes    the    southern   and  eastern  slop* 


] 
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Mount  Shasta  and  is  heavily  timbered.    The  river  is  fed  by  the 
lerous  springs  and  its  minimum  flow  is  about  1,100  second-feet, 
he  gage  rod  is  a  2  by  3  inch  timber  nailed  and  wired  to  a  tree  on 
right  bank  of  the  stream  at  Johns  Gamp,  14  miles  east  of  Gregory, 
asurements  are  made  from  a  car  suspended  from  a  wire  cable. 
»e  is  an  auxiliary  cable  50  feet  upstream  from  the  main  cable, 
lie  initial  point  of  sounding  is  at  the  gage  rod  on  the  right  bank 
the  stream.    The  channel  is  straight  for  300  feet  above  and  for  600 
t  below  the  gaging  station.    The  current  is  swift  at  all  stages. 
$  banks  are  high  and  wooded  and  not  liable  to  overflow.    The 
1  is  composed  of   limestone  on  the  sides,  with  some  large  river 
vel  and  bowlders  in  the  center  of  the  channel.     Sufficient  meter 
isurements  have  not  been  taken  to  construct  a  rating  curve, 
lie  observations  at  this  station  during  1903  have  been  made  under 
direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measurement*  of  McCloud  Riser  near  Gregory,  Col.,  in  1002-8. 


Date. 


Hydrographer. 


1902. 

i 

.ember  23 S.  G.  Bennett. 

J.  D.  Schuyler 


ember  9 

1903. 
r31 


Gage  height. 


8.  G.  Bennett. 


Feel. 
1.45 
6.00 

1.50 


Dbcharge. 


Secnnd-feri. 

1,272 
9,071 

1,449 


fean  daily  gage  height,  in  feet,  of  McJ'Umd  Hirer  near  Gregory,  ()nl.,  for  V.tOi. 


Day. 


Sept.    Oct.    Nov.    Dec. 


Day. 


Sept.    Oct.    Nov.   Dec 


1.5      1.5  ! 


1.5  ; 

1.5 

1.5 

1.4 

1.5  j 

1.4 

1A\ 

1.4 

1.4  ' 

1.5 

1.4 

1.6 

1.3 

3.8 

1.3 

7.6 

1.4 

6.4 

1.4 

3.7 

1.4 

3.2 

1.4 

3.1 

1.5 

3.0 

1.5 

2> 

1.5 

•J.h 

1.9  17 1.5 

1.9  18 1.4 

1.8  19 1.4 

1.8  20 1.4 

1.9  21 1.5 

1.9  22 1.6 

2.9  23 1.5  1.7 

3.4  24 |    1.5  2.1 

3.4  25 '    1.5  2.5 

4.6  26 1.5  1.8 

4.9  27 1     1.5  1.6 

4.3  2* 1.5  1.6 

3.8  29 1.5  1.6 

3.2  3n 1.4  1.5 

2.9  :;i ;  1.5 

2.8 


3.1  ' 

2.6 

3.7 

2.5 

3.6  , 

2.4 

2.9 

2.3 

2.7 

2.2 

2.5 

2.3 

2.4 

2.3 

2.3 

2.4 

2.2 

2.5 

2.1 

3.2 

2.0 

3.1 

2.0 

2.9 

1.9 

2.7 

1.9 

2.5 

•  *  •  • 

2.4 

KAM   MEASUREMENTS  IN   1M03,   PA1 
Mean  daily  gage  height,  tn/erl,  nf  MrCtowI  Him  MBT  Ong»jf,  ''"'  ,  fi 


8ACHAMENTO    RIVER   NEAR    REI>   BLUFF,  CAI.. 

Tbe  gaging  station  at  Jelly  a  Ferry,  which  is  located  12  miles  tihove 
the  town  of  Red  Bluff,  WM  established  April  30, 1895.     The  right  bank 
of  the  river  is  high,  but  the  left  bank  is  liable  to  overflow  when  the 
river  rises  above  the  iJ5-foot  mark.     The  river  has  been  known  toreooh 
the  35-foot  mark.     Because  of  the  liability  to  overflow,  it  was  deemed 
advisable  to  select  a  new  gaging  station  where  the  water  at  flood  stag8 
would  be  more  confined.     A  point  in  Iron  Canyon,  where  the  river  M 
been  gaged  by  the  State  engineering  department  in  1879  and  by  th* 
commissioner  of  public  works  in  1893-94,  was  chosen  as  a  new  gaginfJ 
station.     The   river-stage  rod   used  by  the   commissioner  of  pub!'0 
works  was  still  in  place  and  has  been  used  in  making  river-neigh* 
observations  since  January  28, 1902,  the  date  upon  which  the  observ*' 
tions  were  begun.    The  river  at  this  point  in  lower  portion  of  Iro* 
Canyon,  4  miles  above  Red  Bluff,  has  a  direct  course  for  2  or  3  mileS- 
The  width  between  banks  at  low  water  is  about  500  feet.     The  deptt 
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it  low  stages  averages  6  feet  with  a  maximum  depth  of  9  feet. 
s  are  steep  and  firm.  The  river  flows  in  a  bed  of  coarse 
d  cobbles  with  here  and  there  a  small  bowlder.  The  bed 
,va.  Discharge  measurements  are  made  from  a  cable  800 
.  which  is  anchored  in  the  lava  rock  that  forms  the  wall  of 
n.  The  observer  at  Iron  Canyon  was  F.  A.  Wilcox, 
nervations  at  this  station  during  1003  have  been  made  under 
ion  of  J.  B.  Lippincott,  supervising  engineer. 
arge  measurement*  of  Sairamenlo  Hirer  near  Red  Bluff,  Cat.,  in  1003. 


Height. 


Discharge. 


45,654 
10,034 


4,501 
7,461 


ly  gage  height,  t 

tfeet 

of  Sacramento  River 

tear  Red  Bluff, 

Oat.,  for  1903. 

r.                   ]  Jan.    Feb. 

H.r. 

Apr. 

Mny. 

Jnne 

Jnly. 

Ao«. 

Sept.    Oct.    Nov. 

Dec.  • 

4.8  |    7.4 

(*>*] 
ftfl 

4.1 

s.o 

«.3 
S.t 

6.4 

11.6 

13.1 
11.0 
4.4 

7.1 
6.3 

i.fl 
6.3 
7.4 

13.6 
16. 7 

ia.o 

10.0 

8.T 

8.S 
5.4 

5.9 

8.9 
5.8 

5(1 

4.8 
46 
4.5 

4.5 
4.3 

4.3 
4.3 
4.3 
4,3 

4.2 
4.1 

4.0 

4.0 

4.0 
4.0 

8.S 
3.6 

2.1 

2.1 

U  ii 
10 

1.4 

1.4 
1.3 

1.3 
1.3 

i.-a 

1.S 
1.2 

1.1 
1.2 

1.1 

1.1 

t  06 
I  ofl 

1.08 
l» 

i  m 

i.« 

l.oo 

■5 
96 
98 
« 
.96 

.» 
.95 

.96 

.95 

.98 
.95 
.96 

.95 

'•* 

.96      1.1       1.1 

.95     i.i  :  i.i 

.9.1      1.1  1    l.t 

!*'  "|  l! 

.95  |     1.1    j     1.5 
.90  |     1.1  I     l.R 
.90      I.fl      1.3 

3.6 
3,5 

1.3 

3.1 
1.1 

1.0 

B.U 

B.0 

4.7 
S.4 
5.1 

u 

30 

2.5 



2.8       B.U 

2.7  |     5,2 
11       4,» 

2.4 

3.3  |    1.4 

3.1  I    LB 

8.0  1.0 

3.1  1    1.7 
2.H      1.7 

88 

2.8 

90      1  1 

3.  a 

3.6 

28 

.90 
.90 
.10 

.90 
.90 

.40 

.00 
.SO 
.44 

.90 

2.8 

2.5 
2.4 

2.4 
2.8 

4.1 

8.4 

M 

11  7 

4  ft 

,,[„„ 

7  1 

,  , 

19  0 

411 

"l 

HO         11 

13.5 
22.  S 
IH.3 

11.0 
R.7 

.1.4 

2,6 

1.6 

1.5 
1.8 

U.3 

&..  ' 


STREAM    MEASI'REMENTS    IN    1903,   l'A  KT    IV. 
fcitmii  MJefur  Satmnnito  Hirer  MOr  Re>l  Bluff,  Oil.,  fur  IS 


hcSSi. 

!>tw  liaise. 

iwSSit. 

t>itch«rge. 

mSm. 

[■is'litrge. 

SSk 

HU-lk.nr 

, 

7.840 

: 

17,100 

88,300 

1.0 

5,000 

2.2 

5.0 

15.0 

1.1 

5,220 

2.4 

ft,  380 

5.5 

19.  Itm 

HJ.O 

;s,  »t 

r.s 

5, -HO 

2.0 

s,«n 

6.0 

21.100 

17.0 

82,3)0  , 

1.8 

6,660 

2.8 

^  no 

7.0 

25,300 

18.0 

89,7flO 

1.4 

5,680 

3.0 

10,150 

8.0 

28,700 

10.0 

'•r.M" 

LB 

«,100 

3.2 

in,  ne 

it.  0 

34,300 

211.11 

105, ») 

1.6 

a,  340 

3.4 

11.430 

10.  0 

39,100 

21.0 

114.  BO 

i.r 

6.5H0 

3.0 

12,090 

11.0 

44,200 

22.0 

IS8,!W 

1.8 

6,820 

3.8 

12,770 

12.0 

49,700 

SK  o 

i.-a  n 

l.fl 

7,060 

4.0 

13,450 

13.0 

55,  (100 

24.0 

146,  KB 

3,0 

7,300 

4.5 

15,200 

14.0 

61,700 

25.0 

H8.4M  ' 

Ettimalril  monthly  ■l,#-hnrg?  of  Surriiineitlo  Hirer  W  lird  Bluff,  (ill., /or  ISO). 
(lintllWKe  area,  9,auf>  nquar*  mil™] 


January  

February  

May  

July 

August 

Septetnlier 

October 

November 

December 

The  yrair 


Ms,]ii!tk'''  Iii  s»'.i'mii1-Th.i?l. 


8,380 

12. 770 
10, 340 
13,450 
8,380 
6,100 
5,220 


25,501 
17,186 
31,555 
18,791 
10,948 


4,813 
5,347 


1,(40,2 
1,  US,  1 


414,7- 
343,6! 


2.02 
1.18 


MOKELUMNE    KtVKK   AT    ELECTRA,  CAL. 

This  station  was  established  January  1, 1900,  by  Burr  Bassell.  It 1S 
located  3  miles  above  the  wagon  bridge,  on  the  Mokelumne  Hill  ao** 
Jackson  road.  It  is  one-half  mile  below  the  Standard  Electric  Con*' 
pany's  power  bouse  and  the  post-office  at  Electra,  Cal.  The  gage  is  * 
large  inclined  timber  bolted  to  a  tree  on  the  left  bank.  It  is  nauc- 
twice  each  day  by  H.  F.  Vogt.     Discharge  measurements  are  made  bf 
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>f  a  cable  and  car  200  feet  below  the  gage.  The  initial  point 
ndings  is  the  anchor  sheave  to  which  the  cable  is  fastened  on 
ht  bank.  The  channel  is  straight  for  300  feet  above  and  for 
t  below  the  station.  The  current  is  swift  at  high  stages,  but 
re  cross  currents  at  extreme  low  water.  Both  banks  are  high 
\  not  liable  to  overflow.  The  lower  part  of  the  right  bank  is 
ed  of  hard  gravel.  The  upper  part  of  the  right  bank  and  the 
eft  bank  are  composed  of  solid  rock.  The  bed  of  the  stream 
osed  of  rock  and  gravel  and  is  fairly  permanent. 
)bservations  at  this  station  during  1903  have  been  made  under 
action  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measurement*  of  Mokelumne  River  at  Electra,  Cat. ,  in  190S. 


Date. 

1 

1  S.  G. 

i 

( 

i 

Hydrographer. 

Gage 
height. 

Discharge. 

Bennett 

lo ,... 

i 

Feet. 
8.10 
6.45 

Second-feet. 
4,767 
2,039 

m  daily  gage  height  in  feet  of  Mokelumne  River  at  Electra,  On/.,  for  1903. 

Day. 

May. 

June. 

8.4 

July. 
5.3 

Aug. 

Sept. 

Oct. 

Nov. 

JLHtC. 

4.2 
4.1 
4.2 
4.3 
4.3 
4.3 
4.2 
4.2 
4.3 
4.2 
4.2 
4.2 
4.2 
A.'l 

4.3 
4.3 
4.3 
4.4 
4.3 
4.2 
4.3 
4.4 
4.4 
4.3 
4.3 
4.4 
4.3 
4.3 
4.3 
4.4 
4.3 
4.3 
4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.4 

4.3 
4.3 

4.2 
4.3 
4.4 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.2 
4.3 
4.2 
4.1 
4.2 
4.2 
4.2 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 

4.3 
4.3 
4.4 
4.3 
4.3 
4.3 
4.3 
4.4 
4.5 
4.4 
4.5 
4.7 
8.4 
6.7 
.    5.8 
5.4 
4.7 
4.5 
4.5 
5.9 

4.8 

! 

8.7  !        6.2 
8.5  1        4.7 

8.1  |        4.9 

7.5  j        4.7 
8.0          4.6 
7.9  1        4.7 
8.0  |        4.8 

7.6  4.7 

7.2  '        4.7 

4.7  1        4.5 

6.8  4  4 

4.6 

i 

4.6 

4.4 

4.4 

4.3 

4.3 

4.2 

4.2 

4.2 

8.2 

4.3 

4.3 





7.0 
7.1 
7.0 
5.6 

4.6 
4.6 

4.2 

4.1 

I 

4.7           4.3 
4.4  1        4.1 
4.4  |        4.2 
4.4           4.3 

4.1 

4.1 

5. 6 

5.7 

4.1 

5.6 

4.8 
5.1 
4.2 
4.5 
3.9 
3.9 

4.5 

1.9 

6.1 
7.5 
7.s 

8.5 
9.8 

6.3 

6.8 
6.6 
6. 5 
fi.  5 
6.1 
6.1 
6.  :i 
6.1 

4.3 

4.2 
4  3 

4.2 
4.2 

4.3 

4  9 

4.3          4.3 

4.3  '        4.3 
4.3          4.2 

4.2  4.2 

4.3  |        4.3 

6.2  1           4.3 

5.7  |            4.2 

5.5  1            4.2 

5.7  |            4.3 

5. 7              4.1 

4.3          4.3 

5  4              4  1 

»■..!   '        4.2  '        4.3 
5>           4.4  i        4.3 
5. .".           4. 2           4. 3 
5.:;         4.2         4.4 

1  A            4.4 

4.4           4.3           5.1                4.2 

4.3  j        4.2 

4.4  1        4.3 
4.4  '        4.3 

1        4.3 

4.9  |            4.2 

4.9              4.1 

4.7 

4.2 

4,.6 

1 

\ 

\ 

\ 

STREAM    MEASUREMENTS   IS   1903,   PART   IV. 
Hntrmg  trOJffar  VniWnwnr  Hiirr  <tf  Elrttra,  Cat.,  far  IMS. 


£& 

■^ 

A 

r>*.i»nT 

as 

DlKfeUSe 

tietfhV 

„.,„„ 

nw 

-TTfff 

JM. 

*~y«. 

JM 

SnwI^M. 

M 

. 

4.1 

90 

5.1 

780 

6.2 

1,800 

8.2 

l.W 

11 

140 

5.2 

800 

6.4 

2.000 

8.4 

1.-3' 

1.3 

300 

5.8 

940 

K.R 

2,240 

8.0 

S,1W 

1.4 

280 

5.4 

1,020 

0.8 

2.480 

8.8 

5.5111 

4.5 

3» 

5.5 

1.100 

7.0 

2,730 

B.O 

B,ffl) 

*.« 

too 

5.0 

1,300 

7.2 

2.900 

0.2 

e.s» 

4.7 

470 

5.7 

1,300 

7.4 

2.200 

0.4 

«.M 

4.8 

640 

5.8 

1,400 

7.C. 

s;«qp 

d.« 

;,]« 

4.8 

ICU 

5.  Si 

1.500 

7.8 

3,860 

11.8 

r.  «io 

5.0 

700 

6.0 

1.000 

LQ 

4,  Kit) 

10.0 

S.MJ 

SWnAi  Hiunthly  AsUffl  (■/  Mt-krhimaf  AVwr  at  Eitrtnt,  ( '■..'  . 


Willi 

July 

August 

September 

October 

November 

December 

Tin'  period 


155.663  ' 
21,152 

10.453  ' 
222  ;  13.210 
181  j  11,129 
855  60,878 
188         11.560 

054  I     274,043 
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STANISLAUS   RIVER  AT   KNIGHTS   FERRY,  CAL. 

his  station  was  established  May  19,  1903,  by  W.  H.  Stearns.  The 
ion  is  located  200  feet  from  the  post-office  at  Knighte  Ferry.  There 
a  island  800  feet  above  the  gaging  station  and  a  dam  on  each  chan- 
at  the  head  of  the  island.  The  Stanislaus  Milling  and  FWer 
apany's  power  house  is  on  the  right  bank  of  the  river  below  one  of 
je  dams  and  about  1,000  feet  above  the  gaging  station.  Ordinary 
low  water  stages  are  read  on  a  2-inch  iron  pipe  driven  into  the  bed 
he  stream.  For  high  stages  the  gage  is  a  1  by  6  inch  plank  nailed 
,  6  by  6  inch  post  on  the  right  bank  of  the  river.  The  graduations 
ix)th  gages  are  to  feet  and  tenths.  The  gage  height  is  read  twice 
a  day  by  J.  F.  Cannon.  Discharge  measurements  are  made  from 
ar  suspended  from  a  J-inch  galvanized-iron  cable.  Above  and 
allel  with  the  main  cable  is  another  smaller  one,  from  which  a  stay 
)  can  be  run  to  the  meter  to  hold  it,  in  flood  measurements,  against 
swift  current.  The  initial  point  for  sonndings  is  the  eyebolt,  to 
ich  the  cable  is  fastened  on  the  right  bank.  The  channel  is  straight 
500  feet  above  and  below  the  cable.  At  ordinary  and  high  stages 
stream  has  a  fall  of  0.47  foot  in  the  500  feet  above  the  cable,  and 
0.68  foot  in  the  500  feet  below.  Both  banks  are  composed  of 
lented  gravel  and  are  high.  The  left  bank  is  not  subject  to  over- 
v.  In  extreme  floods  the  right  bank  has  been  known  to  be  over- 
bed, flooding  the  yards  and  houses  next  the  river.  The  bed  is  of 
ivel  and  is  subject  to  some  change  from  the  addition  of  material 
ich  is  washed  down  from  the  island  above.  The  bench  mark  is  a 
ke  driven  into  a  6  by  6  inch  redwood  post  near  the  upper  section  of 
gage.  Its  elevation  is  12  feet  above  the  zero  of  the  gage, 
rhe  observations  at  this  station  during  1903  have  been  made  under 
direction  of  J.  B.  Lippincott,  supervising  engineer. 

DiscJiarge  measurements  of  Stanislaus  River  at  Knights  Fern/,  CaL,  in  J 903. 


Date. 

S.  (J.  Be 
do  . 

Hydrographer. 

Gage  height. 

Discharge. 

i 

iel3 

»nnett 

Fret. 

10.  05 
9.60 
5.60 
7.15 

Second-feet. 
3,704 
2,854 

iel5 

rteraber  22 

do 

32 

vember  26 

do 

648 

184  STREAM    MKASFKKMENTS    IN    1903,   PART   IV.  [»" » 

Km  il'iihl  !!••'!'■  height,  in  /eel,  of  Stanitlau*  River  at  Kniyltta  Berry.  '  W.,  /,.- ;.'<,i. 


hefiGi. 

DiKharge. 

Que 
height. 

Dtocbsfgo- 

he'Shi. 

Discharge. 

Gin 
hsiSbt. 

Dtoebugi 

Fret. 

Second-fed. 

Feet. 

Sceond-fect. 

FeeL 

Steonti-fttt. 

FeeL 

Samd'jtA 

5.5 

26 

6.5 

300 

8.0 

1,310 

10.0 

3,760 

5.6 

36 

8.6 

340 

8.2 

1,600 

10.2 

4,110 

6.7 

50 

6.7 

390 

8.4 

1,700 

10.4 

4,510 

5.8 

75 

6.8 

440 

8.6 

1,910 

10.6 

4,930 

6.9 

100 

8.0 

496 

8.8 

2,140 

10.8 

5,400 

6.0 

125 

7.0 

550 

9.0 

2,400 

11.0 

6,920 

6.1 

155 

7.2 

670 

9.2 

2,660 

11.2 

6,500 

6.2 

186 

7.4 

810 

9.4 

2,920 

11.4 

7,130 

6.3 

.       220 

7.6 

960 

9.6 

3,180 

11.6 

7,830 

6.4 

260 

7.8 

1,130 

9.8 

3,460 

TT.l 
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Estimated  monthly  discharge  of  Stanislaus  River  at  Knights  Ferry,  Col.,  for  1908, 

{Drainage  area,  985  square  miles.] 


Month. 


Lav 

one 

illy 

JlgUBt 

eptember 

tetober 

» ovember 

December 

The  period  . 


Discharge  in  second-feet. 

Run-off. 

i 
1 
1  Maximum. 

i 

Minimum. 

Mean. 

Total  in 
acre-feet. 

216, 375 

Second- 
feet  per 
square 
mile. 

Depth  in 
inches. 

8,210 

2,270 

3, 519 

3.76 

4.33 

7,130 

1, 910 

3,576 

212,  787 

3.82 

4.26 

1,700 

260 

640 

39,352 

.68 

.78 

1,300 

50 

142 

8,731 

.15 

.17 

50 

25 

32 

1,904 

.03 

.03 

50 

25 

44 

2,705 

.05 

.06 

2,530 

50 

638 

37,964 

.68 

.76 

440 

220 

267 

16,417 

.29 

.33 

8,210 

25 

1,107 

536,235 

1.18 

10.72 

TUOLUMNE   RIVER  AT  LAGRANGE,  CAL. 

This  station  was  established  August  29,  1895,  by  J.  B.  Lippincott. 
t  is  located  at  the  wagon  bridge  in  the  town  of  Lagrange,  Cal.  It  is 
>elow  the  high  dam  of  the  Turlock  and  Modesto  irrigation  districts 
rod  also  below  the  head  of  the  canal  of  the  Lagrange  Ditch  and 
hydraulic  Mining  Company,  which  diverts  water  from  the  left  bank 
>f  the  river  15  miles  above  the  Lagrange  dam.  During  1903  this 
anal  was  being  repaired,  and  for  the  greater  part  of  the  year  carried 
io  water;  for  the  remainder  of  the  year  it  carried  only  enough  water 
^  keep  the  flumes  wet.  The  gage  is  a  vertical  timber  fastened  to  the 
ight  abutment.  It  is  read  twice  each  day  by  Miss  Annie  P.  McGinn, 
discharge  measurements  are  made  from  the  bridge  to  which  the  gage 
1  attached.  The  initial  point  for  soundings  is  at  the  south  end  of  the 
•estle  approach  to  bridge  on  left  bank  of  river. 

The  channel  is  straight  for  400  feet  above  and  for  600  feet  below 
ie  station,  It  is  broken  by  two  iron  piers  and  has  a  width  at  high 
ater  of  about  575  feet.    During  the  season  of  low  water  all  the  water 

taken  out  by  the  canals  above  the  station.  The  bed  of  the  stream  is 
>mposed  of  gravel  and  is  fairly  permanent.  The  current  is  swift, 
oth  banks  are  high  and  are  not  subject  to  overflow. 

The  observations  at  this  station  during  1903  have  l>een  made  under 
ie  direction  of  J.  B.  Lippincott,  supervising  engineer. 
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Rating  table  fur  Tuolumne  River  at  Lagrange,  Cal.t  for  1903. 


Discharge. 

Gage 
height. 

Second-fed. 

Feet. 

7 

4.8 

15 

5.0 

25 

5.2 

35 

5.4 

55 

5.6 

80 

5.8 

115 

6.0 

200 

6.2 

300 

6.4 

410 

6.6 

Discharge. 

Second-feet. 
560 
750 
1,000 
1,310 
1,640 
1,980 
2,340 
2,760 
3,200 
3,700 


Feet. 
6.8 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 
8.2 
8.4 
8.6 


Discharge. 

i 

Gage 
height. 

Second-feet. 

Feet. 

4,230 

.     8.8 

4,800 

9.0 

5,410 

9.2 

6,060 

9.4 

6,740 

9.6 

7,440 

9.8 

8,150 

10.0 

8,870 

10.5 

9,600 

11.0 

10, 340 

Discharge. 

Second-feet. 
11,100 
11,860 
12,620 
13,400 
14,180 
14,960 
15,750 
17,750 
19,800 


monthly  discharge  of  Tuolumne  River,  including  Turlock  and  Modesto  canals, 

at  Lagrange,  Cat.,  for  1903. 

[Drainage  area  1,501  square  miles.] 


•nth. 


Discharge  in  second-feet. 


er 

IT 

tr 

le  vear. 


Maximum. 

Minimum.  ' 

Mean. 

17,350  ! 

i 
250  ' 

2,066  ' 

4,038  ' 

1,273 

1,791   i 

16,659 

1,422 

3, 368 

1 

20,342  | 

2,860 

6,006  ' 

13, 808 

2,412 

8,300 

12,680 

4,676 

7,814 

4,507 

407 

1,423 

491 

134 

263 

142 

89 

105 

107 

26 

72 

3, 451 

46 

1,038 

607 

293 

432 
2,  723 

20,  342 

26 

Total  for 

month 

in  acre-feet. 


Run-off. 


Second- 
feet  per 
square 
mile. 


Depth  in 
inches. 


127, 033 

1.38 

1.59 

99,467 

1.19 

1.24 

207,090 

2.24 

2.58 

357, 382 

4.00 

4.46 

510, 347 

5.53 

6.37 

464,965 

5.21 

5.81 

87,497 

.95 

1.101 

16, 171 

.18 

.21 

6,248 

.07 

.08 

4,427 

.05 

.06 

61,765 

.69 

.77 

26,563 

.29 

.33 

, 968, 955 

1.82 

24.60 

188  3TKKAM    MKASt'RESIKSTS    IN   11W3,   PAST    IV.  '*  -1 

TfKLOCK    CANAL  AT  LAGRANGE,  TAL. 

Tin-  Turlock  ennui,  the  property  of  the  Turlock  irrigation  district 
taken  water  from  the  left  liank  of  the  Tuolumne  Rivet-  at  (lie  turnip 
dam.  This  canal  m  designed  to  carry  1,600  MeOn&VJMt  and  to  irri- 
gate  a  large  area  of  fertile  land  tn  the  vicinity  of  Turlock  and  (era, 
Stanislaus  County,  Oil.  During  1806  water  was  tirnt  turned  into  It* 
canal  in  small  t|uantities  and  used  for  puddling  the  bunks.  A  nd 
of  the  gage  height  has  been  kept  ninee.Iulv,  1899.  Uebu-jmMfl 
ii.' "i  are  made  when  the  gaging  .station  on  the  Tuolumne  BiftTl 
iMgWiffi  H  visited,  and  Morgan  Hume,  or  flume  No.  B,  has  Iwen  nu4. 
The  observer  is  J.  L.  Montgomery. 

The  observations  at  this  station  during  11*03  have  been  made  unfa 
the  direction  of  J,  B.  Lippineott,  supervising  engineer. 


Tlinrluirgt 


of  Turlock  catuil  al  Lagrtmgt,  Cat.,  in  I90S. 


February  II B.G.  Bennett  . 

Aprils __<k, 


I)ii. 


i» 

April  11 

June  16 

September  2: 


2.42  i 

2.  S3  ! 


a.  11 
4.10  | 


Mmn  daily  nitoc  htighl,  inftet.  of  Turlock  nmal  at  Is/grange,  Col.,  for  1903. 


■j  from  October  4  to  December  SI,  Inclusive. 
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tfam  doily  gage  height,  in  fat,  of Turiock  canal  at  Lagrange,  CaL,  for  1903— 43ont' d. 

b.  July.  Aug.   Sept.    Oct. 


Rating  table  for  Turlock  canal  at  Lagrange,  Oil.,  f 

n- 190$. 

heSSt. 

Discharge. 

height. 

Discharge. 

height. 

Discharge. 

Gage 
height. 

— ~ 

Frit. 

Stamd-Jctt, 

ftet 

Sttondftrt. 

ML 

Smmd-firt. 

Ft*. 

Sen/nd-fat. 

0.1 

2 

1.1 

45 

2.1 

145 

3.1 

288 

.2 

4 

1.2 

52 

2.2 

158 

3.2 

304 

.3 

e 

1.3 

60 

2.3 

172 

3.3 

320 

4 

8 

1.4 

69 

2.4 

186 

3.4 

336 

.6 

11 

1.6 

78 

2.5 

200 

3.5 

352 

.6 

16 

1.6 

88 

2.6 

214 

3.6 

368 

.7 

20 

1.7 

98 

2.7 

228 

3.7 

384 

.8 

26 

1.8 

109 

2.8 

243 

3.8 

400 

.9 

32 

1.9 

120 

2.U 

258 

3.9 

416 

1.0 

38 

2.0 

132 

3.0 

273 

4.0 

432 

MODESTO   CANAL   AT   l.AGHANUE,  CAL. 


t*he  Modesto  canal  is  the  property  of  the  Modesto  irrigation  dis- 
ct.  The  water  is  diverted  from  the  right  side  of  the  Tuolumne 
fer  at  the  Lagrange  dam.  This  canul  was  designed  to  carry  660 
tond-feet  and  to  irrigate  land  in  the  vicinity  of  Modesto,  Stanislaus 
Unty.  The  principal  part  of  the  construction  work  was  done  on 
a  canal  prior  to  1892,  but  on  account  of  litigation  the  canal  was  not 
fcpleted  until  April,  1903. 

3n  April  26,  1903,  a  gage  rod  was  set  in  and  a  ratiDg  made  of 
iian  Hill  flume,  near  Lagrange,  Cal.  From  May  10  to  June  3 
4  from  June  10  to  June  25,  inclusive,  boards  were  placed  in  the 
Hies  to  back  the  water  up  and  keep  the  flumes  saturated.  During 
n»a  100-04 19 
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this  time  gage  heights  were  obtained  by  taking  the  depth  of  the  wsfcr 
in  the  i-anal  below  Indian  Hill   flume.     The   observer   is  Annie  I'. 
McGinn. 

The  observations  at  this  station  during  1903  have  beeD  made  nnder 
the  direction  of  J.  It.  Lippincott,  supervising  engineer. 

Dixhnrge  mcmnrem<mt*  of  Muriat't  rnnnl  at  Laprnnge,  Oil.,  in  1903. 
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Rating  table  for  Modesto  canal  at  Lagrange,  Col.,  for  1909, 


Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

Gage 
height 

Discharge. 

Gage 
height 

Discharge. 

Feet. 

Steondr/eeL 

FuL 

Second-feel. 

Feet. 

Second-feel. 

Feci. 

Second-feet. 

0.0 

0 

0.7 

14 

1.4 

54 

2.1 

127 

.1 

1 

.8 

17 

1.5 

63 

2.2 

139 

.2 

2.5 

.9 

20 

1.6 

72 

2.3 

152 

.3 

4 

1.0 

24 

1.7 

82 

2.4 

165 

.4 

6 

1.1 

30 

1.8 

93 

2.5 

178 

.5 

8 

1.2 

38 

1.9 

104 

2.6 

191 

.6 

11 

1.3 

46 

I 

2.0 

115 

MERCED  RIVER  ABOVE   MERCED  FALLS,   CAL. 

The  measurement  of  this  stream  was  undertaken  in  response  to 
merous  requests  from  mining  and  irrigation  interests.  The  mid- 
aimer  flow  of  the  stream  is  less  than  the  combined  capacity  of  the 
igation  and  power  canals  taking  water  in  the  vicinity  of  Snelling. 
e  gaging  station  at  a  point  1  mile  above  Merced  Falls  was  estab- 
bed  April  6,  1901.  Meter  measurements  are  made  from  a  cable, 
e  observer  is  Charles  Siegf eldt. 

rhe  observations  at  this  station  during  1903  have  been  made  under 
>  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measurements  of  Merced  River  abore  Merced  Falls,  CaL,  in  1903. 


Date. 


Hydnigrapher. 


>ruary  9 S.  G.  Bennett 


ril  26 

y24 

ie7 

ie21 

y5 

yl9 

5ust4 

gust  23  . . . 
>tember  15 
>tember  27 

tober4 

toberl8... 
vember  11 


H.  H.  Henderson 
do 


.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

9.80 

771 

11.48 

2,945 

10.55 

2,106 

12.10 

3,409 

10.62 

2,174 

9.50 

1,204 

8.80 

606 

8.40 

503 

8.00 

339 

7.90 

293 

7.70 

269 

7.80 

289 

7.80 

285 

7.90 

292 
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Mf.au  daily  gage  height,  infect,  of  Merced  Riurr  about  Merced  Fall*,  t 


n.j-. 

Jan. 

Feb. 

Bttr. 

M» 

M»y. 

Juris.     July. 

Aug. 

Sept. 

Oct. 

-..,, 

1- 

8.  ao 
8.50 
8.00 

-.  ft 
8.60 
6.  SO 
8.60 
8. 60 

8.60 

B.50 
8.60 
6.60 
8.  SO 
8.60 
8.  W 
8.60 
8.60 
8.  tO 
8.40 
8.40 
6.40 
8.60 

10.70 

IS.  80 
11.10 
10,60 
10.70 

10.60 
10.30 
10.00 
0.90 

9.70 
9.00 
9.70 

9.70 
9.80 
9.80 

9.  SO 
9.60 

9.4* 

9.30 
9.80 
9,30 
9.80 

9.40 
9.« 

9,10 

9.40 
10.  OU 
10.70 
10.20 
10.00 

9.90 
10.40 
10.10 
10.00 

9.90 

9.80 

10.30 
10.80 
10.90 
10.70 

10.70 
10.80 
10.40 

10.20 
11.10 
10.70 
10.60 
10.80 
It  30 
11.40 
18.60 

IB.  00 
19.10 
12.00 
11.40 

10.90 
10,70 
10.70 
111.90 
11,20 
10.90 
10,70 
10,80 
10.60 
10.30 

10.10 
10.10 

10.60 
10.80 
11.20 
11.70 
11.50 
1L40 

11.10 

12.00 
12.10 
12.90 
12.30 

12,70 
12.  SO 

12.  w 

19.00 
18.20 
18.30 
13.30 

12.00 
11.00 

19.00 

12.00 

12.00 

12.00 
11.80 

11.30 
11.30 

i-m 

8.40 

a.  40 

8.30 

8.30 

8.50 
8.80 
8.30 
8  30 

8.80 
8.20 
IV 

8.20 
8.10 

6,00 

8.00 
8.10 
6.00 
8.10 
8.00 
8. 09 
8.00 
7.98 
7.90 

-  so 

7.70 
7.7* 
7.80 
7.80 
7.80 
7.80 
7.90 
T.90 
7.*0 
7.W 
7.80 
7.80 
7.80 
7.80 
7.80 
7.80 
7.80 
7. 80 
7.80 
7.80 
7.80 
7,80 
7.80 
7.80 
7.80 
T.» 
7.80 
7.80 

7. SI 

7.(0 
7.7* 
7.80 
7-89 
7.80 

7.80 

-.. '.-' 

7,00 
7.90 
7.89 
7.(0 

ft 

9 
9 

8 
8 

B 

SO 

70 

to 

40 

10 

00 
00 
00 

to 

70 
60 
60 
60 
SO 

T 

7 

7 
7 

7 
7 

to 

(0 

90 

to 

80 

.,, 

90 

-j, 

«o 

80 
80 

80 

-! 

70 
70 

:u 

7,, 

10 

u 

12 

13 

I 

IS 

17 

11.90     10.70 
11.  fiO     10.40 
11.80     10,80 
11.30  1  1U.60 

8.60       1 
8.69       6 
8. 40      1 

20 - 

21 

8.10       t 
8.80       8 

as 

10.  (0 

in.  ho 

10.60 
10.60 

lo.oo 

10.60 
10.60 

lo.oo 

sso 

8.80 

8.60 

as 

8. 

n 

28 

12.50     10.00 

&»       8. 

M 

.    .  , 

80 

880       S. 

Rating  table  for  Merced  River  above  Merefl  Falls,  Col.,  for  1903. 


bcigfft. 

TllsehiLr-KC. 

In'iglit. 

■«„,,. 

hjigiu. 

Discharge. 

■3E. 

Discharge. 

Feet. 

S*™..,vw. 

Feet. 

Smmd./.rt. 

Feet. 

■•v-ro  nil  Jr-ii. 

Feet. 

Seamdfftt- 

7.7 

260 

8.7 

660 

10.4 

1,810 

12.4 

5,000 

7.8 

275 

8.8 

600 

10.6 

2,030 

12.6 

5,420 

7.9 

295 

8.9 

640 

10.8 

2,270 

12.8 

5,  $60 

8.0 

320 

9.0 

690 

11.0 

2,540 

13.0 

6,300 

8.1 

350 

9.2 

800 

11.2 

2,830 

13.2 

6,7W 

8.2 

380 

9.4 

930 

11.4 

3,140 

13.4 

7,260 

8.3 

415 

9.6 

1,080 

11.6 

3,470 

13.6 

7,760 

8.4 

450 

9.8 

1,240 

11.8 

3,820 

13.8 

8,280 

8.5 

485 

10.0 

1,420 

12.0 

4,200 

14.0 

8,800 

8.6 

520 

10.2 

1,610 

12.2 

4,600 

15.0 

11,400 

HOTT.] 
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Estimated  monthly  discharge  of  Merced  River  above  Merced  FdlU,  CaL,for  1908. 

[Drainage  area,  1,000  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Dlachaige.in  second-feet. 


Maximum. 


Minimum. 


8,280 

1,920 

7,500  i 

11,400 

7,020 

5,420 

1,330 

450 

205 

295 

600 

450 

11,400 


320 

860 

930 

1,510 

2,030 

1,420 

450 

295 

260 

260 

260 

320 


260 


Mean. 


1,118 

1,105 

1,950 

2,877 

4,320 

2,944 

696 

369 

279 

275 

381 

369 


1,390 


Total  In 
acre-feet. 


68,743 

61,369 

119, 901 

171, 193 

265,626 

175, 180 

42,795 

22,689 

16,602 

16,909 

22,671 

22,689 


1,006,367 


Run-off. 


Second-feet 

per  square 

mile. 


1.03 

1.01 

1.79 

2.64 

3.96 

2.70 

.64 

.34 

.26 

.25 

.35 

.34 


1.28 


Depth  In 
Inches. 


1.19 

1.05 

2.06 

2.95 

4.57 

3.01 

.74 

.39 

.29 

.29 

.39 

.39 


17.32 


KINO   RIVER  AT  KIXGSBURG,  CAL. 

This  station  was  established  in  1879  by  the  engineering  department 

of  the  Southern  Pacific  Company.     No  meter  measurements  have 

been  made  since  1898  except  a  low-water  measurement  in  1902,  because 

it  was  found  impossible  to  construct  a  satisfactory  rating  table,  on 

account  of  the  changes  in  gage  heights  caused  by  the  raising  and 

lowering  of  the  head-gate  of  the  Peoples  canal,  which  takes  water 

from  King    River,   a  few    miles   below   the  gaging  station.     The 

gage  heights  for  1903  have  been  furnished  by  William  Hood,  chief 

engineer  of  the  Southern  Pacific  Company.     Alf.  Thompson  was  the 

observer. 
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Mean  ilaHy  gage  height,  inftel,  of  King  Set*  at  Kingtbura,  Oil.,  for  1S0S. 

D»J. 

Jan. 

M, 

M*r, 

Apr. 

Mmy. 

June.  July. 

Aug. 

BtpC. 

OCL 

14    it 

3.1        U 

! 

5.0 
6.0 

-'.  0 
S.0 
(9 

to 

4.9 

4.8 

4  0 
40 
3.0 
3.7 
AS 
311 

4-8 
10.6 
7  1 

HO 

5.9 
S.8 

8.4 
6.5 
1.6 

5.6 
6.6 
6.8 
6,0 
6.0 
4.8 

6,! 

s.a 

5.4 
6.3 

6.S 
6.4 

5.8 

G.8 
5.2 
5.1 

5.! 

s,s 

6.0 

6.x 

5.3 

m 

5.3 

5.1 
6.8 
6.4 
6.4 
6.8 
5,3 
5.1 

n.  a 

1.2 

6.1 

6.2 
6.S 
1.1 

5.7 
6.4 
6.9 

6.2 

7.6 

0.0 
S.0 

T.8 

7.0 
8.0 
8.2 
8.2 

9.8 

10.1) 
10.0 

1(1.0 
K.fl 

8.1 

8,6 
7.6 

8.7 
6.7 
6.6 

6.0 
6.8 
6.8 
6.6 
6,0 

6.6 
5-8 
6,3 
5.8 
6.3 

6.2 

6.2 
6.2 
6.2 
6.2 
G.0 
6.1 
4.9 
4.8 
4.8 

4.5 

4.2 
4.2 
4.2 

4.9 
4.2 

8.3 

8.2 
19 
3.2 
3.2 
8.1 
2.9 

3.8 
2.8 

8.0 
2.0 
2.8 
2.6 

2.8 
2.4 
2.4 

2. 3 

2.1 
2.1 

2.1 

2.8 

1.3 
2.8 
11 
2.8 

2.3 

2.8 
2.1 
2.2 
2.2 

12 
2.5 

2.7 

— 

» 

3 

'--- 

j 

. 

.:  si 

. 

s 

1:1  » 

6.8 

n.o 

6.2 

11 

fi.7 

6.8 

6.5 
6.5 
6.4 
5.4 
6.1 

6.6 
7.2 

8.0 

6.6 

0.2 

0.7 
10.1 

10.M 
10.fi 
10.1 

7.2 

16 

1.0 
8.1 

3,1 
2.9 

2.8 
2.9 
2.9 
8.2 

M 

8.1 

8.6 

1.4 

3.5 

;:: 

u    u 

tl    u 

LI      It 

10 

„ 

12 

IS 

is 

17 

18 

19 

a 

SI 

6.1 

It 

;' 
t' 

# 

as. 

6,5 
fi.0 

7.8 
7.5 

» 

at 

a 

■      1 

».... 

i< 

KING    KIVKK    NKAU    SANIiKK.  (AIJt'OKNIA. 

This  station  was  established  September  3, 1895,  by  J.  B.  Lippineott- 
It  is  located  15  miles  east  of  Sanger,  Cal.,  near  the  mouth  of  the  fl*fl" 
yon,  and  is  above  all  diversions.  An  automatic  gage  was  installed 
April  18,  1903.  There  is  also  an  inclined  wooden  gage  near  by  froU3 
which  readings  were  formerly  taken  and  which  is  now  used  in  check" 
ing  the  self-recording  gage.  Discharge  measurements  are  madebj" 
means  of  a  cable  and  car.  The  initial  point  for  soundings  is  an  eye" 
bolt  embedded  in  concrete  on  right  bank  of  river.  The  channel  i-"* 
nearly  straight  for  300  feet  above  and  below  the  station,  and  has* 
width  of  180  feet  at  ordinary  stages.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  small  bowlders  and  changes  but  little.  The  right 
bank  is  high  and  not  subject  to  overflow.  The  left  bank  is  subject  to 
overflow  during  extreme  high  water.     The  current  is  swift. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 


BAN1  FBANClSCO   BAY   DRAINAGE   BaSIN. 

t  of  King  River  near  Sanger,  Cal. ,  in  1903, 


Date. 

H  ye]  nigra  pher. 

|    Que 

Dteturge. 

S.  G.  Bennett 

l     tort. 
5.35 
7.30 
6.90 

9.  as 

3.80 

Srcmd-feet. 

3,155 
2,370 

n  daily  gage  heighl,  in  feel,  of  King  Hirer  near  fiungrr,  Oil., for  190-1. 


.   Apr.    Mdj.  June,  July.   Aug,  : 


STREAM    MEASUREMENTS    IN    1803,   PART    IV. 
Bating  HbUfOt  King  Kirn-  \Utr  Hanger,  Cat,  for  1903. 


atte 

iPiM'hiirvr. 

Gags 

r  bit  nnn 

iirSfhi. 

Disc  bars*. 

ii.Tet'r 

DUrhiigt. 

rM. 

&mmil-fict. 

F«t. 

Srcotut-fid. 

Frit. 

Seroitil-Jtrt. 

Fttt 

*™.M 

3.7 

Iff) 

4.7 

610 

(t.4 

1,830 

8.4 

4,680 

3.8 

180 

4.8 

■TO 

(t.fl 

2,030 

8.6 

5,  WO 

3.0 

210 

4.0 

no 

8.8 

2, 230 

8.8 

5,540 

4,0 

24(1 

5.0 

TWO 

7.0 

2,4.50 

9.0 

6,030 

4.  1 

380 

5.2 

no 

7.2 

2,700 

9.5 

7.300   | 

4.2 

330 

5,4 

1,036 

7.4 

2,9811 

10.0 

8,900 

4.3 

380 

ft.lt 

1,170 

f.« 

3,270 

10.5 

10,  S4"> 

4.4 

430 

ft.  8 

1,310 

7.8 

3,580 

11.0 

13,240   1 

4.5 

490 

0.0 

1,470 

8.1) 

3,1110 

11.5 

16,040 

4.0 

M 

6,2 

1,640 

8.2 

4,280 

F.'tni.iii,-il  nii-nilihi  itiieharge  of  King  River  near  Sanger,  Cal,,f.jr  loos. 
[UmliMge »ron,  1  ,T4Z  Hqiiare  milo*.] 


Jil-L]mrjii>  in  MHttMMt 


January  

February ... 

May  

July 

August 

September.  _ 

October 

November  . . 


13,240 
1,470 


5.48  I 
4.52  j 
1. 12  I 


The  year 17,290 


160         2,283    1,052,071 


.] 
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KAWEAH  RIVER  BELOW  THREEBIYER8,  CAL. 

'his  station  was  established  April  29, 1903,  by  W.  H.  Stearns.  It 
seated  at  a  point  three-fourths  of  a  mile  below  the  confluence  of 

North,  Middle,  and  South  forks.  It  is  17  miles  from  the  Southern 
dfic  Railway  station  at  Exeter,  Tulare  County,  CaL,  and  one-fourth 
i  mile  west  of  the  wagon  road  from  Exeter  to  Threerivers.  The 
re  consists  of  a  vertical  2-inch  pipe  driven  3  feet  into  the  river  bed. 
is  is  used  up  to  medium  stages.  For  high-water  readings  a  timber 
je  is  securely  nailed  to  a  willow  tree  on  the  left  bank  of  the  stream. 
3  gage  is  read  twice  each  day  by  Miss  Mary  Lansdowne.  Dis- 
,rge  measurements  are  made  from  a  f-inch  galvanized  iron  cable 
I  car.  The  initial  point  for  soundings  is  a  sycamore  tree  on  the  left 
ik  of  the  stream,  to  which  the  cable  is  fastened.  The  channel  is 
light  for  400  feet  above  and  below  the  station.  The  current  is  swift 
high  stages,  but  sluggish  at  low  water.  There  are  rapids  about  400 
t  above  the  cable.  The  right  bank  is  low  and  subject  to  overflow 
high  stages.  The  left  bank  is  high  enough  to  prevent  overflow, 
ere  are  willow  trees  along  the  water's  edge  on  both  banks  and  a  line 
willows,  sycamores,  and  cottonwoods  back  from  the  water's  edge  on 

left  bank.  The  bed  of  the  stream'  is  composed  of  sand,  gravel, 
1  bowlders.  Some  of  the  bowlders  are  2  feet  in  diameter.  The 
tion  is  probably  permanent.  The  bench  mark  is  a  large  rock  10  feet 
stream  from  the  tree  to  which  the  cable  is  attached.  It  is  marked 
I.  M."  in  black  paint.     Its  elevation  is  13.95  feet  above  the  zero  of 

gage- 
The  observations  at  this  station  during  1903  have  been  made  under 

direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measurements  of  Kaweah  River  below  Threerivers,  Ob/.,  in  1903. 


Date. 


4129 

M 

yn 

jr28 

iel7 

ie25 

y20 

gust 27  ... 
vember  22. 


HydrogTapher. 


Stearns  &  Dean 
W.  F.  Dean  ... 

do 

do 

do 

do 

A.  J.  Robertson. 
S.  G.  Bennett... 
G.  C.  Morgan... 


Gage  height. 


Feci. 
6.60 
7.20 
7.80 
6.80 
6.50 
6.60 
5.40 
4. 53 
4.60 


Discharge. 


Second-feet. 

1,297 

1,951 

2,083 

1,306 

1,055 

1,186 

215 

51 

85 
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Jfoin  -Wy  pop  ),.ii_ihi,  in  fid,  •■/  Kaweah  fifiw  trioic  Threeritvrt,  Cat. ,  Jar  JJft!. 


n«y. 

Apr.    May. 

June.  July 

Anf. 

Sepl. 

4.40 
4.30 
4.40 

4.  SO 

4.30 
4.20 

4.9) 

4.30 
4.30 
(.20 

4.30 
4.30 

420 
1  211 
4,  SO 
4.30 
4,00 

Oct. 

Hot. 

Dk 

, 

I       1: 

,.L 

4.60 

4.40 
4.40 
i.  SO 
4.30 

1   30 
4.  SO 
4,30 
430 
4.30 
4.20 
4.30 

4.30 

4  30 
4.30 

i  :Ji 
4.30 

4.30 
4.30 
4.M 

i  ji 

4. 30 
i.1tt 

4.20 

4.10 
4.» 
4.40 

i  R 
4.40 

4.60 
4.  SO 

4.M 

4.80 
4.  SO 
4.00 

!   , 

^ 

1 

a 

6 

e 

» 

6 

55  1  0,05 
65  [  B.ftO 
SB      S.S6 

oo '  Lie 

95  1  o.so 
hi  l  o.ao 

C6  |  5.05 



40 
SS 
66 
45 
40 
46 

so 

X, 

: 

:! 

so 

..-. 

i" 

40 

DO 

» 

30 

as 

.■.,> 

11 

7 

■   .j> 

,, 

1  ;:. 

:  m 

IN 
MS 

».» 

:  H 

*.» 
7.10 

i  H 

6.66 

•  46 

■    i- 
4.46 

a.  as 

7.86 

io 

55 
40 
90 

H 

■s- 

S.70 

S.SS 
6.  OS 
6.56 

l( 

,. 

,, 

U 

w 

10  ;  S.4S 

TO 
90 

ss 

70 
St 

ra 
on 

IS 

86 
95 

S.f. 

6.  so 
ft.  so 
s.a 

6,  IS 
6.10 
6.00 
6.15 
B.06 
5.00 
1.85 

H 

,„ 

4.10 
4.M 
4.40 
4.40 

4.40 
4.40 

,, 

„ 

9 

.. 

,, 

0 

,, 

u 

,u 

6.66 

SI 

Rating  table  fur  Kaweah  Hirer  Mow  Threerirer*.  Oil.,  from  April  $9  to  December  SI,  1S0S. 


lii'lgYx. 

Dim-barge. 
,«rrtm<l-/«*. 

££ 

Dtehaigt. 

Discharge. 

Gage 

height. 

T. ! 

.V^"jjiJ,':,l 

f*t. 

Second-feet. 

Seam&Jett. 

J*rt. 

4.2 

40 

5.2 

225 

6.2 

795 

7.2 

1,760 

4.3 

45 

5.3 

265 

6.3 

875 

7.3 

1,870 

4.4 

50 

5.4 

305 

6., 

960 

7.4 

1,990 

4.5 

60 

5.5 

350 

6.6 

1,050 

7.5 

2,110 

4.0 

70 

5.6 

400 

6.6 

1,140 

7.6 

2,230 

4.7 

85 

5.7 

460 

6.7 

1,235 

7.7 

2,360 

4.8 

106 

5.8 

520 

6.  H 

1,330 

7.8 

2,490 

4.9 

130 

5.0 

580 

6.8 

1,430 

7.9 

2,620 

5.0 

160 

6.0 

850 

7.0 

1,530 

8.0 

2,750 

5.1 

190 

6.1 

720 

71 

1,640 

8.1 

2,890 
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mated  monthly  discharge  of  Kaweah  River  below  Threervoert,  Col. ,  for  190$. 

[Drainage  area,  600  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

ionth. 

Maximum. 

Minimum. 

Mean. 

Second- 
feet  per 
square 
mile. 

Depth  in 
inches. 

- 

3,100 
2,750 
1,283 
70 
50 
50 
70 
50 

960 
1,188 
85 
42 
40 
40 
45 
45 

2,007 
1,749 
462 
50 
43 
43 
56 
48 

123,406 
104,073 
28,407 
3,074 
2,559 
2,644 
3,332 
2,951 

3.86 
3.36 
.89 
.10 
.08 
.08 
.11 
.09 

4.45 

3.75 

1.03 

.11 

>er 

.09 

.09 

<er 

.12 

er 

.10 

he  period 

3,100 

40 

557 

270,446 

1.07 

9.74 

TULE   RIVER  NEAR  PORTERSVILLE,  CAL. 

gaging  station  is  located  about  8  miles  east  of  Portersville  at  a 
just  below  the  wagon  bridge  near  the  McFarland  ranch  and 
1  mile  above  the  mouth  of  South  Fork  of  Tule  River.  The 
was  established  April  18,  1901.  The  gage  rod  is  situated  on 
ht  bank  of  the  river  100  feet  below  the  bridge.  The  zero  of  the 
;  8  feet  below  a  spike  driven  into  a  large  cottonwood  tree.  The 
er  is  Adah  McFarland. 

observations  at  this  station  during  1903  have  been  made  under 
ection  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measurements  of  Tale  River  near  Portersville,  CaL.  in  190S. 


Date. 


y!3 


>erl9 


Hyrirographcr. 


S.  G.  Bennett. 

do 

do 

R.  S.  Hawley. 
S.  G.  Bennett. 


Gdgc  height. 

Discharge. 

Fret. 

Second-feet. 

2.13 

171 

4.50 

1,087 

3.87 

747 

2.35 

185 

1.16 

28 

300  STREAM    MEASUREMENTS   IN   1903,   PART   IV.  ',*>■'< 

.Vpo*i  datiy  -fiy  height,  i»  fert,  of  Tide  Hirer  near  PorlemWe,  (kL,  for  1SBS. 
i.  July.  Aug.   Sept    IM   Nm   h 

o.ss    aw 
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Rating  table  for  Tide  River  near  PorlersvUle,  CaLtfor  1903. 


Gage 
height. 

Discharge. 

height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

FeeL 

Second-JeeL 

FeeL 

Seeondr/eeL 

FeeL 

Seeondr/eeL 

Feet. 

Seeondr/eeL 

0.8 

11 

1.8 

98 

2.8 

315 

4.6 

1,180 

.9 

14 

1.9 

115 

2.9 

345 

4.8 

1,300 

1.0  * 

18 

2.0 

132 

3.0 

380 

5.0 

1,420 

1.1 

23 

2.1 

150 

3.2 

450 

5.5 

1,770 

1.2 

30 

2.2 

170 

3.4 

530 

6.0 

2,170 

1.3 

39 

2.3 

190 

3.6 

625 

6.5 

2,620 

1.4 

48 

2.4 

210 

3.8 

725 

7.0 

3,120 

1.5 

58 

2.5 

235 

4.0 

830 

7.5 

3,670 

1.6 

70 

2.6 

260 

4.2 

940 

1.7 

83 

2.7 

285 

4.4 

1,060 

Estimated  monthly  discharge  of  Tule  River  near  Portersville,  Col,,  for  1903. 

[Drainage  area,  437  square  miles.] 


Month. 


anoarv  

'ebruary 

larch 

ipril 

fay 

une.r 

uly 

August 

feptember 

>ctober 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


3,790 

380 

675 

1,240 

530 

235 

70 

23 

16 

19 

30 

30 

3,790 


Minimum. 


45 

132 

150 

285 

170 

70 

24 

13 

13 

16 

18 

23 

13 


Mean. 


254 

173 

258 

447 

358 

158 

38 

17 

14 

17 

24 

28 

149 


Total  in 
acre-feet 


15, 618 

9,608 

15,864 

26,598 

22,013 

9,402 

2,337 

1,045 

833 

1,045 

1,428 

1,722 

107, 513 


Run-off. 


Second- 
feet  per 
square 
mile. 


0.58 
.40 
.59 

1.02 
.82 
.36 
.09 
.04 
.03 
.04 
.05 
.06 

.34 


Depth  in 
inches. 


0.67 
.42 
.68 

1.14 
.94 
.40 
.10 
.05 
.03 
.05 
.06 
.07 

4.61 
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KERN    HIVEli    : 


:    1tAKERSEIEl.il.  CAL. 


I 

m  'A  1 


This  station,  established  in  1893  by  Walter  Jones,  chief  engineer 
the  Kern  County  Land  Company,  is  located  at  what  is  known  n  "iirfl 
point  of  ii  icasu  re  me  nt,"  5  miles  above  Bakcrslield  and  at  the  month  of 
the  canyon  of  the  river.  Miscellaneous  meter  measurement*  are 
taken,  and  an  automatic  gage  records  daily  fluctuations  of  the  rivw 
heights.  A.  K.  Warren,  the  engineer  in  charge  of  this  work  for  th* 
Kern  County  Land  Company,  attends  to  the  discharge  measurement* 
with  accuracy  and  precision,  and  furnishes  the  Geological  .Survey  "lit 
the  tinal  results. 


Menu  daily  rfitthargc,  in  tcctnui-Jeet,  of  Kern  Hirer  n 
iriwinum-  ■m*.  'AM" >|ii«re  nrflW.  ob-ervi' 


KT  RntrriJirM,  < 
.\.  K.  VUKj 


ij.s.*,  i.'.;.. i 


iM        ISO 


Whole  year:  Total,  S75.481;  maximum.  S.S74; 


.] 
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Estimated  monthly  discharge  of  Kern  River  near  Bakersfield,  Cal.y  in  190S. 

[Drainage  area,  2,345  nquare  miles.] 


Month. 


m 
>h 

.  *il 
«»v 

• 

r^aly 

October 

>vember 

tmber 

The  year 


Discharge  in  second 

Maximum. 

• 

Minimum. 

2,617 

229 

665 

337 

1,376 

413 

1,978 

872 

3,374 

1,380 

2,927 

1,786 

1,891 

445 

484 

198 

220 

165 

232 

150 

228 

166 

218 

176 

3,374 

150 

Mean. 


350 

454 

579 

1,249 

2,148 

2,340 

868 

303 

191 

174 

203 

201 


755 


Total  in 
acre-feet. 


Run-off. 


21, 521 
25, 214 
35,601 
74, 321 
132, 075 
139,240 
53,371 
18,631 
11,365 
10,699 
12,079 
12,359 


546,476 


Second- 

feet  per 

square 

mile. 

Depth  in 
inches. 

0.15 

0.17 

.19 

.20 

.25 

.29 

.53 

.59 

.92 

1.06 

1.00 

1.12 

.37 

.43 

.13 

.15 

.08 

.09 

.07 

.08 

.09 

.10 

.09 

.10 

.32 


4.38 


SAN  JOAQUIN    RIVER  AT   HERNDON,  CAL. 

The  gage  rod  at  this  station  was  established  by  the  engineering 
department  of  the  Southern  Pacific  Railway  Company  in  1879.  The 
old  trestle  bridge  was  torn  down  by  the  railroad  company  during  1899 
and  a  new  iron  structure  was  erected  in  its  place.  A  new  gage  rod, 
set  to  the  datum  of  the  old  gage,  was  bolted  to  the  western  side  of  the 
central  concrete  pier.  The  bench  mark  is  a  nail  in  a  post  at  the  south 
end  of  the  bridge  on  the  west  side,  0.2  foot  above  the  ground,  and 
marked  "  B.  M."  It  is  at  an  elevation  of  24.12  feet  above  gage  datum. 
The  channel  for  some  distance  above  and  below  the  bridge  is  straight, 
and  the  water  has  a  uniform  velocity.  The  right  bank  isliigh,  rocky, 
and  steep.  The  bed  of  the  stream  is  composed  of  small  gravel  and 
shifting  sand.  Because  of  the  continual  changes  in  the  cross  section, 
which  were  increased  by  a  side  channel  breaking  through  the  gravel 
pits  on  the  left  bank  of  the  river  just  above  the  gaging  station,  meter 
measurements  were  discontinued  at  this  station  at  the  end  of  1901. 

The  river  stage  record  for  1903  has  been  furnished  by  William 
Hood,  chief  engineer  of  the  Southern  Pacific  Company.  G.  G.  Nel- 
son was  the  observer. 


304  STREAM    MEASUREMENTS    IN    1903,   PART   IV. 

Mfirn  daily  {1'iyi'  hri-jlit,  Nljbrf,  tif  .%tit  Jiun/itiii  WiV.'r  at  UerntUm,  Oil.,  fur  a 


I*j. 

,.,, 

Fi-1j. 

Iter, 

«. 

May. 



July. 

Aug. 

9cpL 

Oct. 

„. 

... 

4.0 
J.  ft 
11 

8.8 
II.S 
17 

a.8 
hi 

8.3 

s.  a 

8.6 
8.S 
8.4 

a.4 

3.4 

8.4 
1.8 
8.3 
8.3 
8.1 

8,0 
6.4 

8.0 
6.0 

6.2 
6.4 

4.8 
4.7 

4.8 

4.1 

6.8 

0.6 

6.0 

7.0 

7.8' 

H.0 
7.6 

8.0 

9.8 

9.0 

8.8 
8.6 

KO 
7.8 

8.2 

8.0 
8.4 
0.4 

6.4 

Lb 

4.8 

4.0 

4.0 
4,0 
4.0 
4.0 

4.0 
4.0 

a.  s 

IS 

3.8 
8.  ft 
IS 

2.8 
1.2 

1.0 
1.0 
2.0 

2.0 
3.0 

2.0 
2.0 

10 
3.0 
2.0 
2.0 

2.0 
1.0 

1.0 

10 
2.0 
2.0 
2.0 

2.0 

10 

10 
10 
10 

10 
10 
10 

2.0 
10 

10 

10 
10 

10 

10 

10 
IS 

la 
u 

10 

to 
la 

10 

f| 

1 

. 

3 
S 

s 
a 

u 
0 

11 

14 

e 

?4 

, 

•t 

„ 

tn 

2.9 
2.9 

111 

2.9 
2.8 

1 

8 

8 

a 

a 
a 

a 

T 
5 

10 

f, 

,j 

t1 

a 

M 

0.7 
9.2 

s.s 

T.O 
6.8 
KB 

6.7 
6.  ft 

6.3 

0.0 

0.1 
8.2 

o.a 

8.7 
8.5 

8.6 

0.6 
0.6 
6.8 

6.0 

10  '     40 

10 
10 

10 

10 
10 

10 

10 

10 
10 

10 
10 

IB 
2.0 

10 

18 

1' 

18. 

is 
as 

18 
2.. 
2.8 

8.2 
10.0 

S 

a 

a. « 

3.6 
8.8 

.■ 

19 

11 

20 

,. 

a 

fj 

H 

14 

» 

la 

8.3 
8.8 

4 

S 
5 

1 

27 

11 

2H 

19 

» 

81 

1, 

1 

5 

11 
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ANEOU8  MEASUREMENTS  IN  SAN  FRANCISCO  BAT  DRAINAGE 

BASIN. 

lowing  miscellaneous  measurements  were  made  in  the  San 
Bay  drainage  basin  in  1903: 

illaneous  measurements  in  San  Francisco  Bay  drainage  basin  in  1903. 


Hydrographer. 

Stream. 

Location. 

Dis- 
charge. 

I.  E.  Green 

J.  G.  Bennett 

Klamath  River 

Mad  River 

Klamathon 

Vance 

8ee./t. 
2,000 
53 

do 

Eel  River 

Stingleys  station  . . . 
Merrillville 

500  feet  below  head- 
works,  Folsom. 

189 

I.  G.  Heisler 

J.  G.  Bennett 

do 

Willow  Creek  (Susan 
River  basin). 

Russian  River 

Folsom      canal 
(American  River 
basin). 

20 

628 
1,466 

PITT  RIVER  DRAINAGE. 


i.  G.  Heisler, 
do 


.do 
.do 
.do 

.do 
.do 


Fall  River.... 
Hot  Creek  . . . 
Burney  River 


Hatchet  Creek 

Montgomery  Creek 


Pittville 

Pecks  Bridge,  above 
mouth  of  Burney 
Creek. 

Fall  River  mills 

Carbon 

Lower  end  of  Bur- 
ney Valley,  below 
Burney  Falls. 

Near  Montgomery . . 

Montgomery 


>.  G.  Bennett. 


STANISLAl'S  RIVER  DRAINAGE. 


..do 
..do 


Stanislaus   Water 
Co.'s  canal. 


do 
.do 


Knights  Ferry  be- 
low penstock  to 
power  house. 

....do 


Knights  Ferry 
above  penstock  to 
power  house. 


30 
2,617 

1,510 
657 
210 

10 
18 


61 

41 

85 


00—04- 


-20 


KM 

KknSmu 


STREAM   MEASUREMENTS   IN    1908,   PART   IV. 

ttii'iu-MriVHi'ttlH  in  Niu  /■>.(".';»■,,  /i'.jr/  drtiiini,jt  Ixixin  ,n  1S(J.'1  -funri 

tnounni  Br 


DM* 

Itylromiphi'r, 

_ 

Location.                J^ 

Sept.   20 

8.  G.  Bennett 

do 

Clavev  River 

Twomile  Creek 

Above     mouth    of 
Two  mile    Crwk. 

Carter- Lake  Elea- 
nor trail. 

North  Fork  of  Tuo- 
lumne River. 

Reed  Creek 

Cherry  River 

Elinor  Creek 

Tuolumne  River 

Kuui-heria  Creek 

nor  trail  crossing. 

mn  Slope  Creek,    j 

19 

do 

nor  trail  crossing, 
j  mile  below  lake 

Eleanor. 
Above    month, 

Hetch  Hetchy 

At    mouth.   Hetch 
Hetchy  Valley. 

1. 

Tuolumne  River 

Middle  Fork  of  Tuo- 
lumne River. 

South  Fork  of  Tuo- 
lumne River. 

Lower  end  of  I  letch 
Hetchy  Valley. 

6    miles    from    Se- 
quoia, post-office. 

1    mile   above    Se- 
quoia post-office. 

M* 

KCKD  RIVER  DRAINAGE. 

June    25 
Sept.    15 

Teniah  Creek 

At  Tassuck  Avenue 
Bridge,  Yoaemite 
Valley. 

IS! 

Illilfiut'tte  Creek 

Near    mouth    Yo- 
semite  Valley. 

■w 

Sept.    15 

do 

Yfisemitc  Creek 

do 

Bridal  Veil  Creek... 

Bridge     near    Yo- 
semite        Valley 
post-office. 

do 

Wagon   bridge  be- 
low falls. 

do 

At  Yoaemite  road 

r.l 
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xffamou*  measuremtnU  in  San  Francisco  Bay  drainage  bona  in  190$ — Contained. 

MERCED  RIVER  DRAINAGE-Contlnued. 


fete. 

Hydrographer. 

SUeun. 

Location. 

Dla- 
charge. 

t.    15 
13 

S.  G.  Bennett 

do 

Bridal  Veil  Creek. . . 

South  Fork  Merced 
River. 

Washburn  ditch 

Big  Creek 

At  Yosemite  road 
bridge. 

South  Fork  Merced. 

1,000    feet    below 
Wawona  Bridge. 

South  Fork  Merced. 
South  Fork  Merced. 

Sec.Jl. 
«2 

1.0 

12 

do 

1.5 

12 

do 

1.9 

11 

do 

3.2 

11 

do 

Sugar  Pine  ditch 

2.3 

8AN  JOAQUIN  RIVER  DRAINAGE. 


t    11 

9 
*9 


S.  6.  Bennett *  8oqual  ditch At  site  of  old  mill 

i      of  Madera  Flume 
'      and  Trading  Co. 

do Chiquita  San  Joa-  .  At  mouth 

I      qmn. 

.do San  Joaquin  River..  Below  mouth  of  Chi- 

I      quite  San  Joaquin. 


&3.8 

10 
264 


SAUNAS  RIVER  DRAINAGE. 


y    26  i  S.  G.  Bennett !  Vaquero  Creek 


26   do ,  Spreckles's  ditch  . 

i 

26  I do 


Arroyo  Reco  Irriga- 
tion Co'8.  ditch. 


At  mouth 

7  miles  below  head- 
gate. 

Road  bridge,  Joy's 
place. 


KERN  RIVER  DRAINAGE. 


r.    24 

22 

22 

-  21 
21 
20 
20 
20 
19 
19 
18 


North    Fork    Kern 
River. 

.do Soda  Creek .* 

.do Nameless  Creek 

.do Clark  Creek , 

.do Jarknon  Creek 

.do Wade  Creek 

.do |  Tobias  Creek 

.do Salmon  Creek 


3  miles  below  mouth 
of  Shotgun  Creek. 

Above  junction  with 
Kern  River. 

Above  junction  with 
Little  Kern. 

3  miles  above  mouth 


At  mouth, 
do... 


do Bull  Run  Creek ■  Above  mouth 


1.1 
27 

36 


5.3 


25 

278 


2.4 
2.4 

2.9 
2.8 
2.6 
1.9 
1.8 
.8 


«  Estimated. 


b Total  flow  of  North  Fork  of  San  Joaquin  River  at  thift^otaV 
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mrtuniremrnU  in  San  Franciuft  limj  drainage  barin  in  ISKfS — Continued. 
KEKN  RIVER  DRAINAGE— ("•MHlnned. 


D»tf. 

ILyrirotfrapheT. 

»~.. 

Locn(Ii>t>, 

w. 

R  G.  Bennett 

Near    head,   above 

Kernvilie. 

LI 

LI 

■ 

il 

0.1 
III 

.7 
.< 
M 
ff 

3W 

-Vorlh  Fork  of  Kern 

River. 
Rig  Blue  diteh 

Xeul&Stavorlfi'BUn- 

jier  riiteb. 
Brown' tmpperditeh. 
Hrown'sraiH'hdihh. 
Kernvilletowudilch 

Cook'sditeh r. 

HooiktMSH  ditoh  .. 
Smith  Fork  i'f  Kern 
River. 

;i  utiles Rlmvn  K«rn- 

At  mill  above  Kern- 
vilie. 

Above  Kernvilie  ... 

17 

do 

do 

-Near  Isabella 

Above  mouth,  in'nr 

Isabella, 
Below     moutb     of 

South  Fork,  n..-;ir 

btbdk. 

1 

1NO  UIVEIt  I1K.A1KAOE 

Sept.     3 

R.  G.  Bennett 

i  mill'  U'low  niontli 
of  North  Fork. 

SB- 

North  Forki.f  King 
River. 

KA 

YEAH  BIVKK  DKAttUI 

B 

Aug.    :il 

8.  Q.  Bennett 

lo 

stuiiv  Creek 

Demi  Creek 

North  Fork K«M.-ali. 

MarbleForkKaweah 

Fjust  Fork  Kaweah.. 

,i 

North  Fork  Kam-ali 
trail  eroding. 

U 

ymiltTiaboVETbrei-- 

At  bridge,  Sequoia 
Park. 

At  Mineral  King 

Above     headworks 
of   Mount  Whit- 
ney Power  Co.'h 

7.1 

5.3 

& 

CLE  RIVER  DRAINAGE 

R.  S.  Hawley 

South  ForkTule 

35 
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SOUTHERN  CALIFORNIA  DRAINAGE. 

ler  the  head  of  southern  California  drainage  have  been  included 
oncerning  the  streams  of  that  part  of  the  State  south  of  the  San 
in  basin.  There  are  thus  included  the  Mohave,  which  flows  from 
)iintains  north  of  San  Bernardino  into  the  Mohave  Desert,  a  por- 
f  the  great  Interior  Basin,  as  well  as  those  flowing  toward  the 
or  southwest,  whose  waters,  in  times  of  flood  at  least,  reach  the 
;  Ocean. 

oyo  Seco  rises  on  the  eastern  slope  of  the  Santa  Lucia  Moun- 
ihd  flows  east  and  empties  into  Salinas  River  at  Soledad,  Cal. 
Lorenzo  Creek  drains  the  western  slopes  of  the  Gavilan  Moun- 
md  enters  Salinas  River  near  King  City,  Cal.  There  is  a  reser- 
nd  dam  site  5  miles  above  its  mouth.  The  flood  waters  are  used 
inter  irrigation.  Salinas  River  drains  into  the  Pacific  Ocean 
jh  Monterey  Bay. 

drainage  basin  of  San  Gabriel  River  lies  on  the  southern  slope 
>  Sierra  Madre,  being  included  in  Los  Angeles  County,  Cal. 
irious  tributaries  join  the  river  before  it  enters  its  lowest  canyon, 
e  it  appears  finally  on  the  plain  in  the  vicinity  of  Azusa.  The 
^e  waters  of  this  valley  appear  lower  down  in  the  river  and 

enter  the  Pacific  Ocean  not  far  from  the  mouth  of  I^os  Angeles 
All  of  the  surplus  waters  of  this  stream  are  now  used  for 
tion  purposes,  and  it  is  only  an  occasional  flood  that  passes  the 
r  station. 

ta  Ana  River  has  its  source  on  the  southern  slope  of  the  San 
rdino  Mountains  and  flows  southerly,  appearing  from  its  canyon 
is  north  of  Redlands.  Its  waters  are  completely  used  in  San 
rdino  Valley.  At  the  lower  part  of  the  valley  the  water  appears 
in  the  vicinity  of  Rincon,  where  the  river  passes  through  a  com- 
vely  narrow  gorge;  thence  the  general  direction  of  the  stream  is 
westerly,  emptying  into  the  Pacific  Ocean, 
headwaters  of  Mohave  River  have  their  source  on  the  northern 
of  the  Sierra  Madre.  The  river  flows  north,  finally  disappear- 
the  sands  of  the  Mohave  Desert. 

following  is  a  list  of  the  stations  in  the  southern  California 
ge  basin: 

krroyo  Seco  near  Piney,  Cal. 

Ian  Lorenzo  Creek  near  King  City,  Cal. 

>anta  Ynez  River  near  Santa  Barbara,  Cal. 

lono  Creek  at  Mono  dam  site,  near  Santa  Barbara,  Cal. 

lalibu  Creek  near  Calabasas,  Cal. 

?riumpho  Creek  near  Calabasas,  Cal. 

Ian  Gabriel  River  and  canals,  Azusa,  Cal. 

Ian  Luis  Rev  River  near  Bala,  Cal. 

>anta  Ana  River  below  Warmsprings,  Cal. 

lanta  Maria  River  near  Santa  Maria,  Cal. 

fiohave  River  at  Yictorvilh.  Cal. 
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AKItOYO    SMOO    NEAR    FINEY,  CAL. 

A  gaging  station  was  established  by  W.  W.  Cock  ins,  jr..  Decerolw. 
UtiKI,  at  Fosters  ranch,  near  Piney  post-office,  California.  Tbebifi 
water  of  .January,  I!«)l,  enlarged  an  old  channel,  and  the  gaging  Na- 
tion was  removed  to  Pettitt's  ranch,  4  miles  Ite-low.  The  purpoW 
('publishing  these  gaging  stations  was  to  get  the  maximum  flood 4- 
charge  and  I  lie  amount  of  water  nvuilable  for  storage.  The  totalam 
of  the  basin  drained  above  Pettitt's  much  is  iUii  square  miles.  Tl"1 
observer  is  Mrs.  Charles  Pettitt. 

The  observations  at  this  station  during  15*03  have  been  made  \nA< 
the  direction  of  J.  11.  Lippincotl,  super  vising  engineer. 

Discharge,  mauurrmenl*  of  Arroyo  .Sdf  MOT  Pitiey,  Cal.,  in  1903. 


March  31 . . 
March  28 . . 
April  1  .... 
M«y26.... 
August  21  . 


bSK 


B.  G.  Bennett-. 

K.  J.Love 

..-.do  

B,  G.  Bennett.. 
II.  Hamlin 


Main  daily  gage  height,  in  fret,  of  Arroyo  fieri,  near  Piney,  Out.,  for  t. 
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Mean  daily  gage  keight,in fett,of  Arroyo  HOrcotitor  Prney,  (id-,  for  1903 — Continued. 


tkr. 

Jui. 

Ml 

a.,. 

Apr. 

May.  dm 

July. 

r..a 
M 
U 
U 
M 

&3 

.w 

v,.[.l. 

Opt 

»„. 

,.,, 

u 

u 

M 

6» 

M 
*.* 

T.« 

M 
48 

*0 
(In 
40 
68 

a.  j 
u 
u 

U 

s.-i 

■vl 
5.1 

ai 
6.1 

6\t 

6.1 

hi 

61 
5.1 
61 
6.1 

.vi: 

ka 
M 

63 

6  It 

r..s 
6fi 

v 

6i6 

^ 

616 

H 

1. 16 

SI 

646 

Hating  table  /or  Arroyo  Seen  near  Piney,  Cai.,  for  190S. 


1  wight. 

Discharge. 

height. 

Discharge. 

Oan 

height. 

Discharge. 

Gage 

height. 

»*_» 

Alt. 

SeeomJ-J/et. 

Aft. 

Seeemd-fttt. 

Fed. 

fircowt-Jeet. 

A4. 

Seromd/etL 

S.0 

1 

6.0 

150 

7.0 

600 

8.2 

1,430 

5.1 

6 

6.1 

190 

7.1 

660 

8.4 

1,610 

5.2 

13 

6.2 

230 

7.2 

720 

8.6 

1,790 

5.3 

22 

6.3 

270 

7.3 

780 

8.8 

1,970 

5.4 

32 

6.4 

310 

7.4 

840 

9 

0 

2,170 

5.5 

44 

6.5 

350 

7.5 

900 

9 

2 

2,380 

5.0 

56 

6.6 

400 

7.6 

970 

9 

4 

2,600 

6.7 

72 

6.7 

450 

7.7 

1,040 

9 

6 

2,890 

;      5.8 

92 

6.8 

GOO 

7.8 

1,110 

9 

8 

3,080 

\      5.9 

120 

6.9 

660 

8.0 

1,270 

10 

0 

3,350 

Estimated  monthly  discharge,  of  Arroyo  Sfco  near  Piney,  QtL,for  1903. 
[Drainage  area,  21V  square  miles.] 


Discharge  In  second-feet. 

Total  In 

Run-oB. 

Month. 

»— 

,„*.„.. 

Mean. 

Second-feet 

Depth  in 

1,790 

970 

3,080 

3,210 

720 

120 

56 

32 

6 

22 

120 

44 

22 
120 
92 
120 
56 
32 
13 
6 
0 
13 
13 
32 

205 
313 
466 
483 
84 
46 
25 
10 
4 
17 
40 

12,605 
17,383 
28,653 
28,740 
6,165 
2,737 
1,537 
615 
238 
1,045 
2,380 
2,029 

0.94 
1.44 
2.15 
2.23 
.     ■39 
.21 
.12 
.05 
.02 
.08 
.18 
.16 

Mgy 

June 

July 

.17 

The  year 

3,210 

0 

144 

103,127 

.66 

8.91 

STREAM    MEASl'RKMEKTS    IN    1903,   PART    IV. 


SAN    LORENZO    CREEK    NEAR    . 


I    CITY,    CAI,. 


A  gaging  station  was  estab] ished  December  It!,  19(H),  at  Hollenbeck' 
ranch.  To  obtain  a  reliable  observer  it  was  necessary  to  movettie 
gaging  station  to  the  Mathews  dam  site  one-half  mile  above  thellol- 
lenlwck  ranch  on  November,  1901.  The  stream  is  very  flashy,  and  tie 
rating  curve  for  IftOS  was  completed  by  taking  the  cross  section  nni 
■dope  with  a  level  and  calculating  the  discharge  by  the  Kutter'nf* 
inula.  The  observer  is  J.  L.  Mathews.  This  station  was  discontinued 
May  SI,  1903. 

The  observations  at  this  station  during  1903  have  been  made  nafa 
the  direction  of  .1.  B.  Lippincott.  supervising  engineer. 


I  >i~-!us /■•/,■ 


Uoft 


I  Lorenui  CY«i  nrar  King  City,  fid. ,  h 


L.'l'iM.I 


Juttel 8.  0,  Bennett.. 

Auguxt  Lii :  H.  Hainlin 


Mt<m  ilaili/  yuje  height,  hi  frit,  n/ Han  ijormza  Cmt  near  King  Oily,  Chi,  for  1903. 
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Me  for  San  Lorenzo  Creek  near  King  City,  Cnl.,from  January  1  to  May  31, 1903. 


t 

t. 

Discharge. 

Gage" 
height 

Discharge. 

Gage 
height 

Discharge. 

i     Gage 
j   height. 

Discharge. 

Second-feeL 

Feet. 

Second-feet. 

Feet. 

Srcond-fcct. 

Feet. 

Second-feet. 

\ 

3 

1.4 

88 

i      2.0 

i 

274 

2.6 

585 

I 

5 

1.5 

110 

1      2.1 

317 

2.7 

i 

650 

) 

15 

1.6 

135 

2.2 

364 

2.8 

720 

32    | 

1.7 

166 

2.3 

i 

415 

2.9 

795 

• 

50    , 

1.8 

200 

2.4 

470 

3.0 

■ 

875 

t 
1 

68    , 

1 

1.9 

236 

2.5 

525 

i 

idled  monthly  discharge  of  San  Ijorenzo  Creek  near  King  City,  Col.,  for  1903. 

[Drainage  area,  1,280  square  miles.] 


■ 

Discharge  in  secoud-feet. 

Total  in 
acre-feet. 

Run-off. 

rfonth. 

Maximum. 

Minimum. 

Mean. 

Second- 
feet  per 
square 
mile. 

Depth  in 
inches. 

274 
200 
470 
470 

0 

5 
5 
5 
5 
3 

34 
52 

89 
69 

2,091 
2,888 
5,472 
4.106 

0.14 
.22 
.38 
.29 

0.16 

y 

.23 

.44 

.32 

7 

4  |             246 

.02 

.02 

he  period  . . . 

470 

3 

50 

14,803  1       1.18 

i 

0.21 

SANTA   YNEZ   RIVER   NEAR   SANTA    BARBARA,  CAL. 

original  station  at  which  measurements  were  made  during  the 
•  part  of  1903  is  located  about  1  mile  above  the  mouth  of  Mono 
It  was  established  November  21,  1902,  by  W.  B.  Clapp, 
1  by  Howard  Rankin.  The  gage  is  an  inclined  rod  on  the  right 
From  January  25  to  June  20,  1903,  daily  discharge  measure- 
were  made  by  means  of  a  cable  and  car.  The  channel  is  straight 
>  feet  above  and  for  600  feet  below  the  cable.  The  current  is 
;h  at  low  stages.  The  right  bank  is  low,  but  will  overflow  for 
short  distance.  There  is  an  overflow  channel  on  the  left  bank, 
d  of  the  stream  is  composed  of  gravel  and  is  permanent.  The 
mark  is  a  nail  in  the  root  of  the  poplar  tree  on  the  left  bank,  to 
the  cable  is  attached.  Its  elevation  is  7.18  feet  above  the  zero 
gage.  On  November  1,  1903,  a  new  station  was  established  at 
braltar  dam  site  by  L.  M.  Hyde,  assisted  by  H.  W.  Muzzall. 
cated  5  miles  below  the  original  station  and  is  below  the  mouth 
10  Creek.     It  is  9  miles  above  the  San  Marcus  ranch  and  halfway 
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between  the  old  quicksilver  mines.  The  gage  in  a  4  by  1  ratal  meat 
timbr-r.  spiked  to  a  rottouwowi  tree  on  the  right  hank.  The  tM 
(■I*, r»i  above  the  gag*  rod  for  recording  stages  above  the  gagr-  I1 
charge  measu reme nts  are  made  at  high  water  by  means  of  n  cabh 
feet  ifeofl  the  g»gc.  Measurements  cm  usually  l>e  made  by  wndii 
Weir  measurements  of  the  discharge  were  made  daily  from  Pewml 
5S0  to  SI.  I  >  tt.  Al  the  cable  the  initial  point  for  fundings  is  a  U 
at  the  base  of  the  mt  ton  wood  tree  on  the  right  bank,  to  which  tlii'ci 
is  attached.  The  channel  is  straight  for  700  feet  above  and  for 
feet  below  the  station.  The  right  bank  is  low.  but  is  not  liabh 
overflow.  The  left  hank  rises  abruptly  about  20  feet  beyond  the»l 
tree  to  which  the  cable  is  attached.  It  is  not  liable  to  overflow, 
bed  of  the  stream  is  composed  of  sandy  gravel,  free  from  vegi'ta 
and  bowlders.  The  cross  section  is  regular,  and  is  permanent. 
current  is  swift.  The  bench  mark  is  a  cross  on  a  bench  of  a  Mg 
tin-  left  hank,  about  100  feet  below  the  cable.  Its  elevation  is  ! 
feet  above  the  zero  of  the  gage.  The  approximate  elevation  abov 
level,  as  estimated  from  topographic  maps,  is  1,200  feet. 

The  observations  at  this  station  during  IMC  have  blott  DHfls  n 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

[HirMaryr  MmMtt  >4  Santa  1'mx  Hirer  mar  Simla  Barbara,  Oil,  in  ISO. 


Qage  in ijihL   rim i 


January  12 ■  H.  Rankin  . 

January  25 | <lo 

January  27 do 

January  28 I do 

January  211 do 

January  30 do 

January  31 ' do 

February  I  

February  2 

February  3 

February  4 

February  5  ..., 

February  7 

February  8 , 

February  9 

February  10 

February  11 , 

February  12 , 

February  13 

February  14 

February  16 , 


..do. 
..do  . 


1.70 
1.50 
1.48 
1.60 
1.45 
1.42 


l..M> 

1.49 
1.4S 

1.!.-. 
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neoiurements  of  Santa  Ynez  River  near  Santa  Barbara,  Col.,  in  1903 — Cont'd. 


Date. 


17 
18 
19 
X) 
>1 
J3 
>4 
J5 
J6 


!7 


IS 


Hydrographer. 


H.  Rankin 

do.... 

do  .... 

do.... 

do.... 

do.... 

....do...'. 

do.... 

do  .... 

do.... 

do.... 

do.... 

do  .... 

do.... 

do.... 

do.... 

....do.... 
....do  .... 
....do  .... 

do  .... 

do  .... 

do  .... 

....do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do  .... 

do 

do  .... 

do  .... 

.do 

.do  .... 

do  .... 

do  .... 

.do  .... 

do  .... 

.do  .... 

.do  .... 

do  .... 

do  .... 


Gage  height 

Discharge. 

Feet. 

Second-feet. 

1.40 

11.3 

1.40 

11.1 

1.40 

11 

1.39 

10.8 

1.39 

11 

1.38 

10.1 

1.37 

9 

1.37 

9.1 

1.36 

8.6 

1.35 

8.7 

1.35 

8.3 

1.35 

8.2 

1.35 

8 

1.35 

7.9 

1.45 

14.8 

1.65 

32 

1.50 

20 

1.50 

20 

1.43 

13.5 

1.42 

13.2 

1.42 

13.4 

1.41 

12.7 

1.42 

13.2 

1.43 

12.8 

1.43 

13.1 

1.43 

12.8 

1.42 

11.6 

1.41 

11.3 

1.40 

11.1 

1.40 

10.9 

1.40 

10.6 

1.40 

10.5 

1.40 

10.6 

1.67 

29 

1.55 

19.6 

1.50 

17.1 

1.49 

16.9 

1.50 

18.0  . 

2.10 

93 

2.15 

111 

3.50 

535 

fc.«* 

V          <*A£L 

< 


310 

hinfli'tri/r  nnMTMMfi  qf  An 
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measurements  of  Santa  Ynez  River  near  Santa  Barbara,  Cat.,  in  1903 — Cont'd. 


Date. 

Hydrographer. 

Gage  height. 

Discharge. 

H,  HftTlVin   

Feet. 
1.45 
1.45 
1.45 
1.45 
1.45 
1.43 
1.42 
1.40 
1.40 
1.40 
1.40 
1.38 
1.38 
1.37 
1.35 
1.35 
1.35 
1.33 
1.32 
1.  32 
1.31 
1.30 
1.30 
1.30 
1.30 
1. 30 
1.30 
1.28 
1.20 

(«) 
(«) 
(a) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 

w 

SecondrfccL 
15.2 

do 

14.4 

do 

13.5 

do 

13.6 

do 

13.4 

do 

12.2 

do 

11.9 

do :..... 

11.4 

do 

11.2 

do 

10.7 

do 

10.4 

do 

8.7 

do 

8.5 

do 

7.8 

do 

7.1 

do 

7.0 

do *. 

7.0 

do 

6.0 

do 

5.7 

do 

4.9 

do 

4.9 

do 

4.9 

do 

4.9 

do 

4.7 

do 

4.4 

do 

4.4 

................... .( 

do 

4.4 

|  W.  B.  Clapp 

3.1 

L.  M.  Hvde 

1.2 

r20 

• 

H.  W.  Muzzall 

do 

.30 

r21 

.35 

r22 

do 

.35 

r23 

i do 

.40 

r24 

i do 

.40 

r25 

i 

do 

.40 

r26 

do 

.40 

r27 

do 

.40 

r28 

do 

.40 

r29 

do 

.42 

r30 

1 do 

.42 

r31 

do 

.42 

i 

a  Weir. 
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16m  ihiilr/  ijo.jr  hritjltf,  .'»   fnl,  efSmiOi   fiut  River  ticur  8MB  Barbara,  Cat,  far  IMt 


Eflimiilnl  miMlJilg  dixfhtirip  nf  Santa   Yu. 


iwtT  flown  on  ilrerat  it  ibml  tartan  >U' 


■or  Santa  fWonru,  Gi/.,  fit  WW 
mflB..] 


IMucIiwku  i"  wmmil 


Jmiuurj'  ... 

May 

June  1  to  2( 


4,998 
1,045 
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MONO  CREEK  AT  MONO  DAM  SITE,  CALIFORNIA. 

his  station  was  established  November  22, 1902,  by  W.  B.  Clapp, 
ttted  by  Howard  Rankin.  It  is  located  about  one-half  mile  above 
i  junction  of  Mono  Creek  and  Santa  Ynez  River,  15  miles  above  the 
a  Marcus  ranch  and  17  miles  by  trail  from  Santa  Barbara.  The 
m  at  this  point  traverses  Mono  flat.  The  gage  is  an  inclined  tim- 
rhewn  from  a  4-inch  sapling.  It  is  spiked  to  a  willow  tree  on  the 
Jit  bank.  The  tree  has  been  blazed  above  the  gage  for  use  in  record- 
j  flood  stages  above  the  gage  rod.  Discharge  measurements  were 
de  daily  from  January  28  to  June  20,  1903,  by  means  of  a  cable 
[  by  wading.  The  cable  is  located  about  500  feet  below  the  dam 
>  and  is  just  above  the  gage.  The  initial  point  for  soundings  is  a 
se  at  the  base  of  the  tree  to  which  the  cable  is  fastened  on  the  left 
tk.  The  channel  is  slightly  curved  for  about  500  feet  above  and 
dw  the  station.  Both  banks  are  high  and  are  not  liable  to  overflow. 
*  bed  of  the  stream  is  composed  of  sandy  gravel,  free  from  vegeta- 
i,  and  is  not  liable  to  shift.  The  bench  mark  is  a  standard  United 
tes  Geological  Survey  bench-rdark  disk  on  a  sandstone  rock  100 
t  south  of  the  large  oak  tree  on  the  left  bank.  Its  elevation  is 
92  feet  above  the  zero  of  the  gage  and  1,410  feet  above  sea  level. 
b  record  of  the  discharge,  kept  by  means  of  a  weir,  from  November 
o  December  31, 1903,  showed  a  constant  discharge  for  this  period 
0.05  second-foot. 

Fhe  observations  at  this  station  during  1903  have  been  made  under 
)  direction  of  J.  B.  Lippincott,  supervising  engineer. 

Discharge  measurement*  of  Mono  Creek  at  Mono  dam  site  in  1902-3. 


Date. 


1902. 
vember  11 

1903. 
iuary28... 
ioary29... 
ioary30... 
wary  31 . . . 
)ruary  1  .. 
)roary  2  . . 
)roary  3  . . 
>ruary  4  . . 
ynary  5  .. 
aroary  6  .. 
broary  8  .. 
bruary  9  ., 


Gage 
height. 


Feet. 


•  ••»•' 


2.96 
1.55 
1.30 
1.25 
1.35 
1.30 
1.20 
1.28 
1.28 
1.21 
1.35 
129 


Discharge. 


Second-feet. 
8.7 


295 

20 

12.5 
9.0 

14.8 

10.1 
6.9 
8.8 
8.2 
8.1 

12.0 
8.8 


Date. 


1903. 
February  10 
February  11 
February  12 
February  13 
February  14 
February  16 
February  17 
February  18 
February  19 
February  20 
February  21 
February  23 
February  24 
February  25 


Gage 
leight. 


helg 


Discharge. 


A 


Feet. 

Second-fceL 

1.28 

8.4 

1.27 

8.8 

1.26 

8.2 

1.25 

7.6 

1.20 

4.9 

1.20 

5.1 

1.20 

5.0 

1.20 

5.1 

1.20 

5.2 

1.19 

4.8 

1.19 

4.7 

1.17 

4.6 

1.15 

4.6 

\AS> 

\             *.* 
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Dinchirge  mnvnirtmeixt*  of  Mono  Creek  al  Mono  dam  rile  in  ]8at-3 — Ontinunl 


■i.'ii!hi. 


1903. 

February  26  . 
February  27  . 
February  2*  . 

March  1 

March  2 

March  3 

March  4 

March  5 

March  0....: 

March? 

March  9 

March  10.... 
March  11.... 
March  12.... 
March  13.... 
March  14.... 
March  15.... 

March  10 

March  17.... 

March  18 

March  19 

March  20.... 
March  21.... 
March  2-2.... 
March  23.... 
March  25.... 
March  2fi.... 
March  27.... 
March  28.... 
March  2D.... 

March  30 

March  31.... 

April  2 

April  3 

April  4 

April6. 

Aprils 


1.14 
1.13 
1.12 
1.12 

1.30 
1.60 
1.37 

l.;::. 


1.90 


2.50 

■j.  m 


2.00 
1.90 


13.6 
13.3 


62 


April  9... 

April  10.. 

April  11  .. 

April  12.. 

April  14.. 

April  15 . . 

April  16 . 

April  17.. 

April  18. 

April  19. 
9.8  j  April  20. 
6.6  April  21.. 
6.3  April  22.. 
6.6  ,  April  23. 
6.5  April  24.. 
9.2  l|  April  25. 
7.5  jl  April  27. 

April  28  . 

April  29. 

April  30. 

May  2.... 

May  3.... 

May  4... 

May  5.... 

May  6... 

May  7... 

May  8... 

May  10.. 

May  11-. 

May  12.. 

May  13... 

May  14.. 

May  15.. 
1  May  16.. 

May  17.. 

May  18.. 

May  lit... 

May  20.. 
1  May  21.. 
.  May  22. . 
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vrgt  measurements  of  Mono  Creek  at  Mono  dam  site  in  1902-3 — Continued. 


site. 

Gage 
height. 

Discharge. 

• 

Date. 

Gage 
height. 

Discharge. 

K)3. 

Feet. 
1.42 
1.41 
1.41 
1.40 
1.40 
1.40 
1.40 
1.37 
1.36 
1.33 
1.30 
1.28 
1.28 

Second-feet. 
9.1 
8.8 
8.4 
7.7 
7.5 
7.5 
7.4 
6.2 
5.7 
5.7 
4.4 
3.4 
3.2 

1903. 
June  8 

Feet. 
1.35 
1.40 
1.45 
1.40 
1.35 
1.33 
1.30 
1.30 
1.30 
1.29 
1.22 
.80 

Second-feet. 
5.1 

June  9 

8.2 

June  10 

10.6 

June  11 

8.6 

June  12 

4.7 

•  June  13 

4.4 

June  15 

3.3 

June  16 

3.2 

June  17 

3.2 

June  18 

3.0 

July  12 

2.0 

.4 

lily  gage  height,  in  feet,  of  Mono  (}reek  at  Mono  dam  site,  California,  for  J  90S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1.37 
1.35 
1.33 
1.30 
1.28 
1.28 
1.28 
1.35 
1.40 
1.45 
1.40 
1.35 
1.33 
1.32 
1.30 
1.30 
1.30 
1.29 
1.26 
al.22 

July. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.35 
1.30 
1.20 
1.28 
1.28 
1.21 
1.26 
1.35 
1.29 
1.28 
1.27 
1.26 
1.25 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.19 
1.19 
1.18 
1.17 
1.15 
1.15 

1.12 
1.12 
1.12 
1.30 
1.60 
1.37 
1.35 
1.30 
1.30 
1.25 
1.22 
1.22 
1.22 
1.27 
1.25 
1.30 
1.32 
1.26 
1.25 
1.24 
1.24 
1.23 
1.23 
1.30 
2.50 

4.50 
3.00 
2.50 
2.40 
2.20 
2.00 
1.90 
1.86 
1.80 
1.77 
1.73 
1.70 
1.68 
1.65 
1.63 
2.20 
2.40 
2.30 
2.35 
2.10 
2.00 
1.90 
1.85 
1.80 
1.75 

1.63 
1.60 
1.58 
1.56 
1.55 
1.52 
1.60 
1.50 
1.50 
1.50 
1.48 
1.48 
1.48 
1.47 
1.45 
1.45 
1.43 
1.43 
1.43 
1.42 
1.42 
1.42 
1.42 
1.42 
1.41 

C.HO 



a  June  20,  record  waa  stopped  for  summer. 
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Mean  daily  ga,jf  height,  in  fid,  of  Mono  Crtck  at  Mono  dam  idle,  Calif ornia,  for  1V)1- 
Cootioued. 

D-y. 

J-. 

Feb. 

M«r. 

Apr. 

M.v. 

JOUB.  '  tft'         ' 

» 

LOB 

1.18 

1.M 

LTO 

■ 

1.M 

l.Jft 

165 

l.B. 

!■*) 

Record  beiom  uksIii  <<n  •."•■vi-nit.er  1.  1903.    Wdr 
December,  v.'a.  ninl  th.-  . L 1  --. ■  1 1 .. i-k i-  rnu  constant  ui  0 

ilurlwt  Noraatmiri 

1'.  -'.■.ll.i-i.-.'l. 

Estmitit"!  monthly  •liffhaiy  ••(  Sfotui  Virrl:  at  Mono  dam  tilt,  California,  far  IXiS* 

[Fii-'harKr  flron,  1  ly  *i|ijxre.  milef.) 

|H„.bBr|((. , 

Mwoud-roet. 

Total  in 

Run-oil 

Month. 

Miixhnum. 

M«n. 

mile.       '  '"'** 

IK 

227 

4 

N 

1.M45 

.25 

,S 

Mav 

2fi 

fi 

13 

7fl» 

.  11 

.]■ 

June  1  to  20 

11 

2 

5 

198 

.04 

.US 

De        bi    « 

8,727 



o  Interpolate  iir.in  .11- 
'■  Miriiiiii.i]]!  .li>.  Itiiry,  ., 
eVielr  rmwiinment"  u 

■!■  I-  ::'.■  ..| 
..'11  .liirln-; 

ISS™ 

Tj.-1-i'.fb.'.r 

■ho 

,edft« 

BMMt  4b* 

apriUI 

MALIBU    AND   TRUTMFO   GREEKS    NEAK    (AI.ABASAS,    QU, 

These  stations  were,  established  by  S.  G.  Bennett  at  Chapman'^ 
much,  November  29,  1901.  They  arc  40  miles  from  Los  Angeles  bj 
wagon  road  and  S  miles  southwest  of  Calabasas.  The  Malibu  is 
formed  by  the  Triiimfo  and  Las  Vivgines  eree,ks,  and  is  a  short  stream 
flowing  through  the  Santa  Monica  Mountains  and  discharging  into  the 
Pacific  Ocean  about  15  miles  above  the  city  of  Santa  Monica,  Oil- 
Sites  for  good  stoiiige  reservoirs  exist  in  both  of  these  drainage 
basins,  one  on  the  Malibu  a  short  distance  below  its  gaging  station. 
and  one  on  the  Triumfo  above  its  gaging  station.  The  water  from 
these,  streams  could  be  used  for  irrigation  on  the  valuable  land  lying 
along  the  base  of  the  mountains  between  the  city  of  Los  Angeles  and 
Santa  Monica,  where  it  is  greatly  needed. 

The  channels  of  both  streams  are  poor  and  are  subject  to  chaDge 
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ing  high  water.  However,  they  are  located  at  the  only  point 
3re  an  observer  could  be  secured.  The  excessive  cost  of  visiting 
se  stations  has  made  it  impossible  to  obtain  as  many  meter  meas- 
ments  as  desired,  but  the  observer  is  instructed  to  take  float 
3cities  during  floods  at  various  gage  heights,  and  these  data,  with 
ss  sections  and  grade  of  stream,  are  used  in  addition  to  meter 
isurements  for  computing  discharges  for  use  in  constructing  rating 
ves  and  tables.  The  gage  rods  for  both  stations  are  vertical  2  by 
ich  wooden  rods  graduated  to  feet  and  tenths, 
'he  gaging  station  on  the  Malibu  is  located  about  one-fourth  mile 
3w  the  mouth  of  Las  Virgines  Creek.  The  channel  above  the 
:ion  is  straight  for  about  600  feet,  and  below  the  station  is  curved 
about  300  feet,  and  the  water  is  swift.  Both  banks  are  high. 
;  right  bank  is  rocky,  and  the  bed  of  the  stream  is  composed  of 
k  and  gravel.  The  initial  point  for  soundings  is  on  the  right 
ik.  The  bench  mark  is  a  cross  on  a  small  projection  on  a  rock 
ff  about  10  feet  southwest  of  the  gage  rod.  The  assumed  elevation 
the  bench  mark  is  530  feet.  The  zero  of  the  gage  rod  is  524.57 
b  elevation. 

'he  gaging  station  on  Triumfo  Creek  is  about  one-half  mile  above 

mouth  of  Las  Virgines  Creek.     The  channel  is  straight  for  about 

feet  above  and  800  feet  below  the  station,  and  the  water  is  swift. 

th  banks  are  high  and  rocky.     The  bed  of  the  stream  is  composed 

gravel  and  sand,  and  is  shifting.     The  initial  point  for  soundings 

>n  the  right  bank.     The  bench  mark  is  a  cross  on  a  point  of  rock 

feet  above  the  bed  of  the  creek.     The  assumed  elevation  is  550 

t.    The  zero  of  the  gage  rod  is  545.47  feet  elevation.     The  observer 

both  stations  is  J.  G.  Chapman. 

Discharge  measurements  of  MaJitm  (Jreek  near  Oalttbasti*,  Oil. ,  w  1903. 


Bate. 


Hydrographer. 


ch6. 
ch25 
ch26 


W.  15.  Clapp... 
J.  G.  Chapman 
do 


ch27 do 


ch31 

ill.. 

26.. 


(Jagc 
height. 


Feet. 
1.30 
2.45 
2.Q0 
1.90 
3.40 
3.25 
1.12 


Uncharge. 


Second-feet. 

23 

«292 

«100 

«72 

«956 

«826 

2.1 


a  Velocity  taken  with  floats  and  discharge  calculated  in  office;  approximate  only. 


324  STREAM    MEASITHEMENTS    IN    KB,   PART    IV.  [»■ 

Mou.i.tD-j.j^rh-ighl,  in/f-rl,  »f  Miililtu  CMk**B  (W/i'»f»ii,  C"l„  fur  OH 


Nov   N 


n-ihuy  table  for  MnMn  t>,ri  ,. 


MIghl 


,VitM 


I  I:  M»r.-h.l»,l-"-J 


£4 


3i> 


rr.j 
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liinjtatde  for  Malihu  Creek  near  CaUilmms,  Oil.,  from  March  31  to  December  31,  1903. 


Gage 
height. 

Discharge. 
Second-fed. 

Gage 
height. 

Discharge. 

■ 

i 

Gage 
height. 

Fed. 

Discharge. 

Gage 
height. 

Discharge. 
Second-fed. 

Fed. 

Feet. 

Second-Jed.  ' 

Second-fed. 

Fed. 

1.0 

1 

1.7 

44 

2.4 

265 

3.1 

720 

1.1 

2 

1.8 

57 

2.5 

330 

3.2 

785 

1.2 

5 

1.9 

72 

2.6 

395 

3.3 

850 

1.3 

10 

2.0 

95 

2.7 

460 

3.4 

915 

1.4 

16 

2.1 

128 

2.8 

525 

3.5 

980 

1.5 

24 

2.2 

165 

2.9 

590 

l.G 

33 

2.3 

210 

1 

3.0 

655 

Estimated  monthly  discharge  of  Malihu  Creek  near  CaUibams,  CaL,  in  1903. 

[Drainage  area,  97  square  mil  ex.  J 


Discharge  In  second-feet. 

Total  in 
acre- feet. 

Run-off. 

Month. 

Maximum. 

113 

18 

525 

817 

10 

8 

4 

2 

5 

Minimum,  i     Mean. 

i 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

nuary 

2.5 
10 
10 
10 

8 

4 

2 

2 

2 

8.5 

15.7 

46.0 

120.8 

9.4 

5.5 

2.6 

2.0 

4.1 

523 
872 
2,828 
7,188 
578 
327 
160 
119 
252 

0.09 
.16 
.47 

1.25 
.10 
.06 
.03 
.02 
.04 

0.10 

-bruarv 

.  17 

arch 

.54 

>ril 

1.39 

ay 

.12 

me 

.07 

Jy 

.03 

>vember 

.02 

scember 

.05 

The  period .... 

12,847 

Diteharye  measurement*  of  Triumfo  (Week  near  Calabasan,  Cu/.,  in  1903. 


Date. 


Hydrographer. 


W.  B.  Clapp... 
J.  G.  Chapman 
do 


do 

do 

do 

do 

W.  B.  Clapp 


Gage  height, 


I 


Feet. 
1.15 
1.75 
1.15 
1.05 
2.75 
2. 35 
2.  30 
.40 


Discharge. 

Second-fret. 

23 

«155 

«40 

«13 

« 1,075 

«  625 

"551 

1.0 


a  Velocity  taken  with  floats  and  discharge  calculated  in  office;  approximate  only. 


320                    8TBEAM    MEASUREMENTS    IN    1W3,    PART    IV.             [«.» 
Mtan  daily  gngr  Iteight,  iufal,  ••/  Triamfo  Crerk  fuiif  flllnflMm,  Vol.,  j<it  I9M. 

lwv. 

U.7S 
.80 

.m 

.80 
.80 

.80 

.80 

.7S 
.76 

,;s 

.7B 
.60 

■ 
.NO 

76 
.76 
.80 

.80 
1.06 

M>    M«r. 

1  U 

1.10 

.00 
.86 

.76 
.71 

.66 

2.15 
1.90 
l.U 
1.80 
1.10 

1.05 
1.60 

.HI 

.-.'I 
.711 

M.y. 

0.70 
.70 
.70 
.70 
.70 
.7" 
.70 
.7(1 
.TO 

.70 

.66 

.06  1 
,., 
66 

.« 
.60 

.00 

.60 
.60 

0.60 
.80 
.50 

.-..i 

.60 
.50 

.60 
.60 
.60 

.-' 
.'-i 
.50 

.46 
.06 

.65 
.45 

.  4.-, 

.46 
.40 

My.  s.».  i» 

, 

1.00 
1.06 
1.06 
1.06 
1.06 
1.06 
1.66 

1.05 
1.06 
1. 06 
1.06 
1.05 
1.06 
1.06 
1.06 
1.06 
1-05 
1.06 
1.06 
1.06 
1.66 

1.06 
1.06 
1.06 
1.00 
1.00 

i.vo 

1.00 

i. on 
Lt) 

1.06 

1.06 
1.06 
1.06 

106 

1.06 
1.06 

1.06 
1.06 
1  if, 
1.00 

1.60 

1.06 

1.06 
1.06 

zis 

a 

-40| 
.40 

.4.1 

■4a 

.40 

.«§ 

.40 

■<*•     *■ 

.»    s 

.00,      ■ 
.00       ■ 

.IK    .(' 

4 

v 

j 

, 

10 

13 

16 

17 

H 

11 

.40 
.« 
■• 

.a 

.96 
.95 

a 

« 

M 

D 

» 

30. 



_- 

"liernrd:  dined  July  31 
JJo(inj)  UihU/or  Triwitfii  Creek  >u 


r  Die  summer,  mid.  bOR*Ti  i 
'  (\iliilnunix,  <  Vi*\,  /Wnii ., 


n  November  1. 


■3S. 

mwtww. 

I& 

1  if  sob  urge. 

htriitht. 

Dbchargu. 

hel^t. 

l«e.| 

ftrf. 

Xmmd-JW. 

M«4M. 

FM. 

.Srrm+M 

0.7 

] 

1.8 

.18 

l.fl 

225 

2.5 

775 

.8 

2 

1.4 

55 

2.0 

280 

2.<i 

»!» 

•  ft 

4 

1.5 

78 

2.1 

;U7 

2.7 

1,015 

1.0 

8 

1.6 

102 

2.2 

435 

1.1 

IS 

1.7 

136 

2.:t 

545 

1.2 

25 

1.8 

177 

2.4 

660 

.] 
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'Rating  table  for  Trivmfo  Creek  near  Calabaeas,  Qal.,  from  March  81  to  December  Sl4  1903. 


Gage 

height. 

1 

Discharge. 

Gage 
height. 

Dlnchaxge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

FeeL 

Seeamd-feeL 

FeeL 

Seeotutr/eet. 

Ftet, 

Seeomd-feeL 

Feet. 

8econd~ftet. 

l      0.3 

0.5 

0.9 

19 

1.5 

101 

2.1 

373 

•4 

2.0 

1.0 

26 

1.6 

129 

2.2 

450 

•5 

4.0    | 

1.1 

35 

1.7 

162 

2.3 

550 

I        .6 

6.0 

1.2 

46 

1.8 

200 

2.4 

670 

.7 

9.0 

1.3 

60 

1.9 

250 

.8 

14.0    | 

i 

1.4 

78 

i 

■ 

2.0 

305 

Ettimaied  monthly  discharge  of  Triumplio  Creek  near  Calabasas,  Cat.,  for  1903. 

[Drainage  area,  72  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

January  

23 

12 

373 

510 

9 

4 

2 

2 

3 

1.5 
8.0 
8.0 
8.0 
4.0 
2.0 
2.0 
0.0 
0.0 

3.3 

11.6 

27.5 

60.0 

7.5 

3.5 

2.0 

.6 

2.0 

203 

644 

1,691 

3, 570 

461 

208 

123 

36 

123 

0.05 
.16 
.39 
.83 
.10 
.05 
.03 
.01 
.03 

0.06 

February 

.17 

March 

.45 

April 

.93 

May 

.12 

Jane 

.06 

July 

.03 

November 

.01 

December 

.03 

The  period  . . . 

510 

0.0 

7,059 

i 

SAN  GABRIEL  RIVER  ANT)  CANALS  AT  AZUSA,   OAL. 

Owing  to  the  numerous  diversions  it  has  been  difficult  to  obtain 
Accurate  discharge  measurements  at  Azusa;  but  during  1898  the  San 
Gabriel  Electric  Company  completed  its  system,  and  measurements 
•re  now  obtained  with  greater  ease,  and  hence  with  greater  accuracy. 
The  headworks  of  this  company  are  located  about  6  miles  above  the 
mouth  of  the  canyon;  the  water  is  carried  along  the  left  side  by  a 
series  of  tunnels  and  conduits,  and  a  head  of  400  feet  is  obtained 
where  the  electric  power  is  generated.  Weirs  are  placed  on  the  con- 
duit of  the  electric  company,  and  the  water  is  measured  at  this  point. 
The  capacity  of  the  conduit  is  90  second-feet. 

The  cable  and  gage  are  located  about  1  mile  from  Azusa.     During 
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the  season  <>f  low  water  for  a  period  of  from  six  to  eight  month" 
canals  kbow  tin'  station  divert  the  eiitire  flow,  and  there*  is  no  rum 
water  »t  the  station.  The  gage  is  a  vertical  4  by  4  ineh  timber, 
charge  measurements  are  made  by  means  of  a  cable.  The  chsuim 
straight  for  15ft  feet  above  and  for  several  feet  below  the  table, 
has  a  width  of  980  feet  at  high  water.  At  low  stages  there  are 
channels  having  different  elevations,  and  accurate  measurement 
difficult  to  obtain.  The  lied  of  the  stream  is  eomposed  of  cobblesti 
and  bowlders,  and  the  current  is  swift. 

The  total  flow  of  the  river  is  obtained  by  adding  the  daily  diwlm 
for  the  river  to  the  figures  fur  the  corresponding  dates  for  the  cm 
The  otwuifUl  is  II.  F.  Parkinson. 

The  observations  at  this  station  during  1903  have  been  made  un 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

D^tchargt  mmiurrmetiU  o/Siu  tiabritt  Riiyt  and  ennali  al  Azuut,  <hl.,  m  1WI. 


Dote. 

|]}'Jn.ntM|il)rr. 

SS&. 

Dbeiuugr. 

M* 

January  2tt 

3.20 
1.70 
1,06 
3. 50 

7.  flg 

1.70 

seeo*dfnr. 

467 

at 

Cantl. 

531 

Total. 

56 

70 

Canal. 

126 

Total. 

March  li:l 

11 

72 

River. 

Canal. 

S3 

Total. 

Ifechft 

570 
72 

River. 

Canal. 

842 

Tola). 

April  I 

8,432 

River. 
Canal. 

S.504 

Total. 

(17 
70 

River. 

1(17 

Total. 

38 
70 

m 

108 

Total. 

•it.] 


9ojrmsoa  oaufobnia  drainage. 
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Discharge  weaMcinfmailf  of  Son  Gabriel  River  and  canals  at  A*u$a9  OaL,  w  1908— Con. 


Date. 

Hydragmpher. 

• 

Gam 
height. 

Discharge. 

Remarks. 

me  IS  -     - 

W.  B.  Clapp 

Feet. 
1.50 

Second-Jed. 
20 
8 
73 

• 

River. 

do 

Irrigation  canal. 
Power  canal. 

101 

Total. 

September  14 . . . 

27.5 

Flow  over  weir  San 

Gabriel  Power  Co. 
canal  equal   total 
river. 

Mean  daily  gage  fudght,  in  feet,  of  San  Gabriel  River  at  Aztua,  Cat.,  for  1903. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

0.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
5.65 
3.20 
2.30 

2.25 

2.20 

1.80 

1.90 

1.70 

1.65 

1.60 

1.66 

1.45 

1.40 

1.45 

1.45 

1.55 

1.45 

1.45 

1.30 

1.20 

1.10 

1.00 

.90 

.60 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

0.00 
.00 
.00 
1.00 
8.00 
2.90 
2.80 
2.90 
2.80 
2.60 
2.40 
2.80 
2.20 
2.10 
2.00 
1.90 
1.70 
1.50 
1.40 
1.30 
1.20 
1.10 
1.05 
2.30 
3.50 

•»   i»r 

4..  <«•-> 

2.40 
2.40 
2.40 
2.80 
4.45 

7.10 
4.96 
4.60 
4.00 
3.90 
3.60 
8.80 
3.20 
3.10 
2.90 
2.80 
2.90 
2.70 
2.65 
2.70 
3.00 
4.25 
3.50 
3.50 
3.60 
3.50 
3.50 
3.50 
3.40 
3.30 
3.3C 
3.25 
3.00 
2.90 
2.90 

2.90 
2.86 
2.86 
2.80 
2.80 
2.80 
2.80 
2.70 
2.60 
2.60 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.25 
2.10 
2.10 
2.10 
2.00 
1.90 
1.90 
1.90 

1.90 

» 

1.86 

t 

1.86 

1 

1.80 

* .         

1.75 

5 

1.70 

7.... 

1  70 

8.... 

1  70 

«... 

1  70 

0... 

1  70 

U... 

1  60 

&.... 

1  50 

3... 

1  50 

4... 

1  48 

5. 

1  45 

«.. 

1  40 

7.. 

1  38 

8... 

1  35 

*... 

1  30 

0.. 

1  25 

1 

1  22 

2.. 

1  22 

8... 

1  09 

4 

1.00 
1  00 

5. 

6... 

.00 
.00 
.00 
.00 
a.  00 

*.... 

*... 

»... 

*>.... 

ft.... 

- 

u  Dry  remainder  of  year  at  rod  (see  canals). 
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Hating  table  for  San  llabritl  Mirr  at  Aami,  Oil.,  fnm  January  1  ti,  March  SO,  19V.V' 


height. 

mwhsrge. 

height. 

Discharge. 

hrfghY 

Discharge, 

height. 

Diat-hut*. 

i'ret. 

Sntmrt-fnt. 

ft*. 

Sc&mdrftet. 

s^djM. 

fret. 

Stcmd-/"!. 

0.6 

1 

1.6 

45 

2.6 

211 

4.2 

1,110 

7 

2 

1.7 

54 

2.7 

240 

4.4 

1,296 

8 

4 

1.8 

65 

2.8 

273 

4.6 

1,500 

V 

7 

1.9 

78 

2.9 

3!0 

4.8 

1,728 

1 

0 

10 

2.0 

S>2 

3.0 

350 

5.0 

1,980 

1 

1 

13 

2.1 

107 

3.2 

438 

5.2 

2,254 

2 

IK 

2.2 

125 

3.4 

535 

5.4 

2,549 

3 

24 

2.;) 

144 

3.fl 

652 

5.6 

2,855 

I 

4 

;hi 

2.4 

164 

3.8 

792 

1 

5 

A, 

2.5 

l*i 

4.0 

945 

"Two  ralfng  Whits  netenrar}-  m 


Km.) 


800THKBN  CALIFORNIA   DRAINAGE. 


331 


Rating  table  for  San  Gabriel  River  at  Azuta,  Cal.,  from  March  SI  to  December  SI,  1908. 


Gage 
height. 

i 
i 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

JW. 

Second-feet 

Feet. 

Second/eel. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.8 

0 

1.8 

44 

3.6 

652 

5.6 

2,855 

.9 

2 

1.9 

55 

3.8 

792 

5.8 

3,180 

1.0 

4 

2.0 

68 

4.0 

945 

6.0 

3,525 

1.1 

6 

2.2 

98 

4.2 

1,110 

6.2 

3,890 

1.2 

9 

2.4 

139 

4.4 

1,295 

6.4 

4,275 

1.3 

12 

2.6 

190 

4.6 

1,500 

6.6 

4,683 

1.4 

16 

2.8 

250 

4.8 

1,728 

6.8 

5,120 

1.5 

21 

3.0 

323 

5.0 

1,980 

7.0 

5,580 

1     L6 

27 

3.2 

417 

5.2 

2,254 

7.5 

6,900 

1.7 

35 

3.4 

528 

5.4 

2,549 

8.0 

8,600 

Emoted  monthly  discharge  of  San  Gabriel  River  and  canals  at  Azusa,  Cal.t  for  1903.* 

[Drainage  area,  222  square  miles.] 


Moot*. 


anuary 

ebruary 

krch 

pril 

»y 

Uie 

*y 

igust 

ptember 

tober 

>vember 

member 

The  year 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


2,999 

22 

203 

61 

1,417 

57 

5,892 

267 

355 

125 

125 

62 

58 

35 

35 

24 

Mean. 


34 
32 
26 
26 


5,892 


21 
20 
22 
22 


20 


148 

102 

257 

792 

217 

95 

43 

29 

25 

24 

24 

24 

148 


Total  in 
acre-feet 


9,100 

5,665 

15, 802 

47, 127 

13, 343 

5,653 

2,644 

1,783 

1,488 

1,476 

1,428 

1,476 

106,985 


Run-off. 


Second-feet 

per  square 

mile. 


0.67 
.46 
1.16 
3.57 
.98 
.43 
.19 
.13 
.11 
.11 
.11 
.11 


Depth  in 
inches. 


0.77 

.48 

1.34 

3.98 

1.13 

.48 

.22 

.15 

.12 

.13 

.12 

.13 


.67 


9.05 


"Includes  water  In  canals. 


SAN   LUIS   KEY    HIVER   NEAR   PALA,    CAL. 

This  station  was  established  October  9,  1903,  by  W.  B.  Clapp.  It 
located  at  Sickler's  mill,  4  miles  above  Pala,  Cal.  It  is  reached  by 
iving  from  Fallbrock  or  Escondido,  stations  on  the  Southern  Cali- 
rnia  Railway,  18  and  25  miles  distant,  respectively.     The  gage  is  an 
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inclined  '2  by  4  inch  rod,  gi-aduated  to  feet  and  tenths,  spiked  to  tree 
stintijis  and  stakes  at  the  left  bank  of  the  river.  It  is  read  once  ntb 
day  1>V  M.  M.  Sieklcr.  Discharge  measurements  are  usually  made  bj 
K  itding.  During  high  water  tbey  are  made  from  a  ear  suspended  from 
a  J-inch  galvanized  iron  wire  cable  stretched  across  the  river  at  the 
gage.  The  initial  point  for  soundings  is  the  base  of  the  oak  few  la 
which  the  left  end  of  the  cable  is  fastened.  The  channel  is  straight 
for  about  800  feet  above  and  for  y.iXrOfeet.  below  the  station.  The  rae 
and  fall  in  the  channel  above  and  below  the  cable  is  ft  86  feet  in  1W 
feet.  The  current  is  swift.  The  right  Imnk  rises  abruptly  about  B 
feet  beyond  the  oak  tree  to  which  the  cable  is  fastened  and  is  not  liable 
to  overflow.  The  left  Imnk  is  low.  but  is  not  liable  to  overflow.  It 
was  once  a  portion  of  the  river  channel,  but  is  now  well  aliove  high- 
water  murks.  The  bed  of  the  stream  is  rocky  in  portions  of  flood 
channel,  but  the  low-water  channel  is  clear  of  rocks.  There  H  » 
considerable  growth  of  small  timber  in  the  channel,  but  thU  lw 
been  cleared  the  entire  width  of  the  cross  section  for  a  distance  d 
100  feet  alxjve  and  SO  feet  below  the  station.  This  timber  growth  i- 
not  permanent,  being  washed  out  by  floods  every  few  years.  Tbr 
bench  mark  is  a  United  States  standard  bronze -capped  iron  ptwt  wt 
flush  with  the  ground  on  the  right  bank  of  the  river  and  the  north 
side  of  the  wagon  road,  and  about  50  feet  west  from  the  line  of  the 
cable  prolonged.  Its  elevation  is  557  feet  above  mean  sea  level.  UN 
26.9S  feet  above  the  zero  of  the  gage. 


Ilwhury  ti. 


*  Hey  liiivr  near  Pain,  Oil., 


August  lt>  . 
October  9.. 


"Ni.  ruling  lulile  miwIniifliMi.  nr  llierc-1  n-mN  |.r».-lioillj  .■.m-miil  !<ir  Imlwice  i.f  Ilieyntilnl 
liniyi- 1*  I.]  siM'flnrl-iVi'i.    Nil  rain. 

Uttcu  il'iihi  i/nyr  fariglit,  in  feel,  offktn  LuinHey  Itirer  near  /W«,  Oil.,  fur  JSSft 


Dale,        1  Out 

Nov. 



to* 

,».,. 

Ni.v. 

M. 

to* 

at 

No, 

, 

1.73 

1  -,-1 

1.71 
1.71 

1.71 
1.71 

1.73 
1.73 

12 

1.72  '  1.7» 

i.Ti  '  1.7a 

1.7-2 

1.73 
1.73 

1.7! 
1.73 
L7» 

23 

1.72 

1.73 
1.72 
1.73 
1.72 
1-73 
1.73 

1.72 

1  "1 

M 

:r, 

1  "1 

1.72 

1.73 
1.73 
1.73 

1.70 
1.71 
1.73 

1.73 

1.71 
1.7S 

■r 

1  T 

. 

1» 

1  "J 

Sti 

31 

V                        1  — 

at 

1  -j 

a 

1 
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8ANTA  ANA   RIVER  BELOW  WARM8PRING8,  OAL. 

This  station  was  established  in  June,  1896.  It  is  located  5  miles 
ortheast  of  Men  tone,  CaL,  three-fourths  of  a  mile  below  the  head 
orks  of  the  Mentone  Power  Company's  canal,  and  opposite  the  warm 
>rings  in  the  canyon: 

The  Edison  Electric  Company  diverts  the  greater  portion  of  the 
ater  of  Santa  Ana  River  above  the  gaging  station,  but  also  returns 
11  of  it  above  the  station.  They,  however,  allow  only  limited  por- 
ons  of  the  water  to  pass  out  of  their  conduits  during  certain  hours 
f  the  day,  holding  back  the  water  for  the  purpose  of  obtaining  addi- 
ional  power  when  the  greatest  demand  exists. 

The  Mentone  Power  Company's  canal,  formerly  called  the  Santa 
ina  canal,  diverts  water  above  the  station,  all  of  which  is  returned 
elow  the  point  of  measurement.  During  the  low-water  season  the 
ntire  flow  of  the  river  is  diverted  by  the  canals.  The  gage  is  an 
aclined  4  by  6  inch  timber  fastened  to  a  large  bowlder  on  the  left 
ank.  The  channel  was  deepened  by  a  flood  March  31,  1903,  and  the 
age  was  accordingly  lowered  to  reach  low- water  stages  June  30, 1903. 
Tie  gage  is  read  once  each  day  by  A.  Laird.  Discharge  measurements 
re  made  by  means  of  a  cable  and  car,  100  feet  below  the  gage.  The 
litial  point  for  soundings  is  the  bench-mark  spike  set  in  the  north 
ide  of  a  cottonwood  tree  on  the  left  bank,  30  feet  west  of  the  tree  to 
hich  the  cable  is  fastened.  The  channel  is  straight  for  100  feet  above 
rid  below  the  station,  and  has  a  width  of  2*2  feet  at  low  and  125  feet 
b  high  stages.  The  current  is  swift  at  all  stages.  At  flood  stages  the 
elocity  is  so  high  that  measurements  can  be  made  only  by  means  of 
oats.  The  right  hank  is  low  and  is  liable  to  overflow  at  flood  stages 
>r  about  100  feet.  The  left  bank  is  low,  but  is  not  liable  to  overflow. 
loth  banks  are  overgrown  with  alders.  The  bed  of  the  stream  is  com- 
osed  of  firm  sand  and  small  bowlders;  it  is  subject  to  considerable 
hange  during  flood  stages.  The  )>ench  mark,  which  is  also  used  as 
le  initial  point  for  soundings,  is  a  spike  in  the  north  side  of  the 
ottonwood  tree  on  the  left  bank,  30  feet  west  of  the  tree  to  which 
be  cable  is  fastened.  Its  elevation  is  7.29  feet  above  the  zero  of  the 
uge. 

The  observations  of  this  station  during  1903  have  been  made  under 
he  direction  of  J.  B.  Lippincott,  supervising  engineer. 
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IKtchargr  •iitamreniml*  of  Sunt"  Ann  Hirer  Mmr  Wiirmrjiring*,  (W.,  in  1! 


April  1 ill 

April2 -ii 

Aprilt,  ... 
April  24.. 

Mny  »... . 

Jiin«30... 
AngottSl .. 


do  . 


Nnyeiii  her  24 . . 


-K. 


Weir. 
Weir. 


Men  ton 

Total  rive 
Do. 


Rating  table  fur  .Sunlit  Ana  Jiiver  Mow  IVnrmipringn,  Col,,  from  AnMff  /, 
Man-h  30,  1903." 


as. 

ltiwrhnrgc. 

Oiigc 
hdlghl. 

— - 

hefgSl. 

Hnfavia. 

hr^fl. 

1 

1 

rto. 

&amtl-/ert. 

FMt. 

fetfrt** 

ma, 

Scaodflet. 

««. 

Smmd$iL\ 

0.9 

7 

1.5 

63 

2.1 

208 

2.7 

440 

1.0 

12 

l.« 

SO 

2.2 

240 

2.S 

« 

1.1 

IK 

1.7 

102 

2.3 

277 

2.9 

6401 

1.8 

2fi 

1.8 

125 

2.4 

315 

3.0 

(MO1 

1.8 

:jo 

1.9 

150 

2.5 

355 

1.4 

48 

2.(1 

17S 

L« 

395 

"Ivfn  mtinK  taMe 


r.] 
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vng  table  for  Santa  Ana  River  below  Warmtpring$,  CaL,from  March  SI  to  December  SI  9 

190S. 


height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fat. 

Second-feel. 

Feet. 

Second-feet.  ' 

Feet. 

Second-feet 

Feet. 

Second-feet. 

0.0 

48 

1.0 

112 

3.0 

856 

5.0 

2,550 

.1 

52 

1.2 

142 

3.2 

989 

5.2 

2,752 

.2 

56 

1.4 

179 

3.4 

1,136 

5.4 

2,961 

.3 

(SO 

1.6 

224 

3.6 

1,292 

5.6 

3,177 

.4 

65 

1.8 

278    ! 

3.8 

1,455 

5.8 

3,399 

.5 

70 

2.0 

345    ! 

i 

4.0 

1,623 

6.0 

3,629 

.6 

76 

2.2 

425    | 

4.2 

1,799 

6.2 

3,868 

.    1 

82 

2.4 

516    ' 

4.4 

1,980 

6.4 

4,119 

.8 

90 

2.6 

618 

4.6 

2,165 

6.6    • 

4,378 

.9 

100 

2.8 

733    | 

i 

4.8 

2,354 

7.0 

4,908 

Estimated  monthly  discharge  of  Santa  Ana  River  below  Warmepring9t  Oal.tfor  1908.* 

[Drainage  area,  182  square  miles.] 


Month. 


muary . . . 
ebroary .. 

Arch 

pril 

*y 

ine 

>iy 

OgUBt 

tytember , 
ctober  . . 
ovember 
ecember 


Discharge  in  second-feet 


Iff^jtwiim, 


The  year 


4,908 


Minimum. 


277 

19 

105 

36 

2,451 

38 

4,908 

106 

113 

79 

79 

47 

57 

44 

59 

50 

64 

45 

57 

30 

52 

27 

30 

25 

19 


Mean. 


33 
48 
148 
352 
92 
64 
51 
55 
52 
47 
30 
27 


Total  in 
acre-feet. 


83 


2,029 
2,666 
9,100 
20,945 
5,657 
3,808 
3, 136 
3,382 
3,094 
2,890 
1,785 
1,660 


60,152 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


0.18 
.26 
.81 

1.93 
.51 
.35 
.28 
.30 
.29 
.26 
.16 
.15 


.46 


0.21 
.27 
.93 

2.15 
.59 
.39 
.32 
.35 
.32 
.30 
.18 
.17 


6.18 


a  Estimated  monthly  discharge  includes  Montone  Power  Company's  canal. 
SANTA   MARIA   RIVER  NEAR   SANTA   MARIA,   CALIFORNIA. 

This  station  was  established  October  22,  1903,  by  H.  D.  Clapp.     It 

located  near  the  ranch  house  on  Dutard's  ranch,  21  miles  above 

*nta  Maria,  Oil.,  a  station  on  the  Pacific  Coast  Railway.     Li  ^a 
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1».«  1 

lined  Ibrfl  I 
oek  ledfp »'  I 

Thnmn^Ti 


reached  by  driving  from  Santa  Maria.  The  gage  is  an  inclii 
inch  timber  graduated  to  feet  and  tenths  and  fastened  to  a  rock 
the  right  hank.  It  is  read  once  each  day  by  Joseph  A.  Thompson. 
At  low  and  medium  water  discharge  measurements  are  made  triib 
meter  by  wading.  During  high  water  velocities  are  measured  bjr 
means  of  floats.  For  this  purpose  two  wires  are  stretched  acros*  wV 
stream  254  feet  apart.  The  measuring  stations  are  marked  on  em-h 
wire.  The  initial  points  for  soundings  are  blazes  on  the  poplar  tree* 
on  the  left,  bank,  to  which  the  wires  are  attached.  The  channel  L- 
■dightly  curved  for  300  feet  above,  and  curved  for  1,000  feet  below  (he 
station.  The  water  is  swift  at  medium  and  flood  stages.  The  rise  in 
the  channel  above  the  upper  wire  is  0.40  foot  in  UK)  feet,  and  below 
the  upper  wire  it  is  0.57  foot  in  100  fe«t.  The  right  hank  is  high  and 
rocky,  and  not  liable  to  overflow.  The  left  bank  is  low,  covered  witn 
■fluttering  poplar  trees,  hut  not  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  sand  and  gravel.  A  portion  of  the  bed  k 
covered  with  a  light  growth  of  low  brush.  The  channel  is  not  liable 
to  much  change.  The  bench  mark  is  a  spike  driven  near  the  ground, 
into  the  south  side  of  the  poplur  tree  to  which  the  upper  wire  L« 
fastened  on  the  left  bank  of  the  stream.  Its  elevation  is  9.65  fert 
above  the  zero  of  the  gage. 


fKifihnrjft 


iiif  .Sonla  Maria  Shtt  nrar  Santa  Maria,  Oal,,  in  1H1S. 


|  Stmnif-jM. 


August  28  .. 
October  22-, 


Menu  tin  ill/  i)(ii)i-  In  ii 


-  Vdjmiie  nil  In  nt  Ulln 

n  i '.:,■(,  o/Bottfa  Matin  Rw 


■r.Sl,,,/,.  Maria,  Oil.,  jiir  13M- 


nr 

oot, 

Roy. 



»* 

on. 

„,„. 

Den. 

Itsy. 

OH. 

mIm 

1.97 

1.97 
1  97 

1   WT 
1  97 
1  19 

1  n 

1  -r. 

1.97 
1.97 

'.'■ 

2. 05 
107 

a.  io 

2.10 

12 

1.97 

1  97 

1.97 
1  97 
1.97 
1.97 
1.97 

2.  IS 

2.16 
I.  IS 

■.'  IV 
2.20 
2.90 
2.21 
2.21 
2.21 
2. 21 
2,22 

23 

1    T 

1 

97 

97 
97 
97 
07 

H 

25 

v> 

» 

t  97     1* 

1* 

27 

17 

*■ 

10 

30 

81 

1 

u 

22 

1,97 

1      _ 
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MOHAVE  RIVER  AT  VICTORVILLE,  CAL. 

At  Victorville,  a  station  on  the  Atchison,  Topeka  and  Santa  Fe  Rail- 
way, the  river  passes  through  a  narrow  gorge,  locally  known  as  The 
Narrows.  This  place  has  been  under  investigation  as  a  possible  dam 
site,  and  soundings  for  the  depth  of  bed  rock  were  made  by  the 
United  States  Geological  Survey  during  the  season  of  1899.  The 
greatest  depth  of  bed  rock  was  found  to  be  54  feet.  The  diamond 
drill  showed  the  rock  to  be  a  fine  granite.  A  more  detailed  account 
of  this  exploration  will  be  found  in  the  Twenty-first  Annual  Report, 
part  4.  Above  The  Narrows  the  valley  broadens  into  a  large  reser- 
voir site,  but  as  no  surveys  of  it  have  been,  made  the  capacity  is 
unknown.  In  order  to  determine  the  amount  of  water  available  for 
storage  for  this  reservoir  a  gaging  station  was  established  February 
27,  1899. 

During  1902  no  flood  passed  the  gaging  station.  The  channel  is  in 
sand,  which  is  constantly  shifting.  The  rod  readings  are  of  little 
value  during  low  stages.  Between  January  1,  1902,  and  May  3, 1902, 
the  discharge  varied  from  47  to  67  cubic  feet  per  second,  though  the 
gage  reading  was  0.9  for  the  entire  time.  At  the  latter  date  the  rod 
readings  were  discontinued. 

The  mean  estimated  discharge  for  each  month  was  obtained  by 
averaging  the  discharge  as  obtained  by  meter  measurements  made 
during  the  month. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  B.  Lippincott,  supervising  engineer. 

um  100-04 22 
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bbdargt  mtatmemaUt  of  tHAme  River  m  VUtnSU,  Vol.,  in  ism. 


::::£::;::: 


I-Vhrunn  h  . 
Kfl'i-uarv  14 

I-Vhrtwry  21 

February  2h 

March  14__. 

March  81 | do. 

Kutfa  :n -do. 

April  I -i. . 

April  4 do. 

April  ti do. 

April  IS do. 

April  85 do. 

May  0 do. 

May  IU do 

HapS do 

May  -M do 

Jum-ii do. 

June  13 | do 

June  SO | da. 

Jnne27 do 

July  3 do 


"i;;.  n;; 
["3,760 


July  11 

July  18 

July  31 

August  H 

August  IE 

August  2+ 

Keplemtier  14 
September  21 


Octobers 

October  lit... 

OetolwrL'li... 

OetobatSl... 

November  8  . 

November  H 

November  21 
November  28 
Dei-ember  5.. 
December  12. 

Decern  tier  21. 
I)e<-eiiil>pr  2fl_ 
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Estimated  monthly  discharge  of  Mohave  River  at  VictorvilU,  Col.,  for  1908.* 

[Drainage  area,  400  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.     Minimum.        Mean. 


Total  in 
acre-feet. 


The  year 


Ban-off. 


8econd-foet 

per  square 

mile. 


56, 

57 

69 

262 

i 

45 

M  ' 

32 

34 

36 

49 

51 

55 


57 
63 
503 
765 
80 
39 
37 
39 
41 
52 
55 
58 


32 


3,505 
3,499 
30,928 
45,521 
4,919 
2, 321 
2,275 
2,398 
2,440 
3, 197 
3, 273 
3,566 


0.14 
.16 
1.26 
1.91 
.20 
.10 
.09 
.10 
.10 
.13 
.14 
.15 


Depth  in 
inches. 


0.16 
.17 
1.45 
2.13 
.23 
.11 
.10 
.12 
.11 
.15 
.16 
.17 


5.06 


a  Daily  discharges  obtained  by  interpolation  between  discharge  measurements. 
SEEPAGE   MEASUREMENTS  IN   SOUTHERN  CALIFORNIA. 

Since  the  United  States  Geological  Survey  has  taken  up  the  work 
stream  gaging  in  southern  California  the  seasonal  rainfall  has  been 
seedingly  light,  exceeding  11  inches  of  rain  in  any  one  season  in 
ly  three  instances  during  the  last  ten  seasons  previous  to  1902-3, 
^  exceptions  being  the  winters  of  1894-95,  with  a  precipitation  of 
10  inches;  1896-97,  with  16.83  inches,  and  1900-1901,  with  16.38 
:hes.  These  records  are  for  Los  Angeles,  Cal. ,  the  mean  rainfall 
ing  16  inches  for  the  past  thirty  years.  These  continued  dry  years, 
th  the  great  development  of  water  from  all  streams  in  southern 
Jifornia,  either  by  diversions  on  their  upper  reaches,  by  tunneling 
d  the  building  of  submerged  dams  in  the  stream  channels  to  save 
e  underflow,  and  the  development  from  wells  on  the  lower  levels  of 
e  stream  washes,  have  lowered  the  water  plane  to  such  an  extent  that 
en  with  a  greatly  increased  seasonal  rainfall,  such  as  occurred  during 
b  winter  of  1902-3,  and  a  correspondingly  large  stream  discharge  in 
e  mountain  canyons,  these  flood  waters  extended  only  a  short  dis- 
ice  beyond  the  mouth  of  the  canyons  }>efore  being  taken  up  in  the 
avel  and  sandy  washes  of  the  streams. 

During  the  pa*t  winter,  1902-3,  the  rainfall  at  Los  Angeles,  Cal., 
is  19.32  inches.  Until  the  latter  portion  of  March  this  precipitation 
He  in  light  rains,  with  a  cool  temperature,  and  was  either  taksKL 
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up  by  the  dry  soil  or  remained  in  the  shape  of  snow  on  the  higher 
elevations,  producing  no  gnat  amount  of  run-off.  But  on  March  II  i 
warm  and  exceedingly  heavy  rain  fell  in  southern  California  and  the 
discharge  Of  nil  streams  at  the  mouth  of  the  canyon*  where  they  leMf 
the  rough  mountain  region  was  greater  than  at  any  time  Bum  lBj 
winter  of  Isil^-llH.  In  many  instances  this  flood  discharge  did  mil 
extend  far  into  the  valleys,  much  depending  on  the  nature  of  tbf 
stivitui  channels  as  they  receded  from  the  mountains.  In  some 
where  these  channels  were  flat,  and  sandy  the  water  soon  disappears! 

entirely,  but  where  tin-  strewn  were  confined  with  heavier  gate 

and  the  channels  oompoeed  of  a  cemented  gravel  the  Hood  discharp 
extended  a  greater  distance. 

The  rain  of  March  31  was  followed  by  a  lighter  storm  with  a  tool 
temperature  on  April  Hi.  This  rain  produced  no  great  flood  dischiirp 
(much  of  it  remaining  as  snow  on  the  higher  elevations),  bat  mil 
greet  help  in  maintaining  the  How  during  the  spring  and  smnmif. 
As  a  result  all  streams  where  continuous  records  are  kept  show  i 
discharge  up  to  the  present  date,  August  1,  11*03,  from  100  to  5"0 
per  cent  greater  than  on  corresponding  dates  in  1902.  This  resulted 
in  a  heavy  spring  irrigation  throughout  southern  California.  BMJ 
irrigators  taking  advantage  of  this  condition  to  thoroughly  satunttr 
tin1  soil  at  a  time  when  water  was  plenty  and  cheap,  thereby  savinf 
much  expense  and  contention  which  always  accompanies  a  later  irri- 
gation when  water  is  scarce,  expensive,  and  in  greater  demand  than 
can  la?  supplied. 

This  heavy  spring  irrigation  was  practiced  more  extensively  in  the 
San  Bernardino  Valley,  es|>ectally  in  the  vicinity  of  Hedlands,  than  in 
any  other  portion  of  southern  California. 

Immediately  following  the  rain  of  April  16  a  series  of  measurements 
were  made  by  W.  B.  Clapp  under  the  direction  of  the  United  State* 
Geological  Survey  to  determine  the  amount  of  water  being  absorbed 
in  the  sand  and  gravel  washes  of  the  larger  tributary  streams  of  the 
three  principal  river  basins  of  southern  California,  viz,  the  Santa  An*. 
San  Gabriel,  and  Los  Angeles  rivers.  Measurements  were  taken  at 
the  mouths  of  the  canyons  where  the  streams  leave  the  mountains,  at 
all  canal  diversions,  and  at  such  intervals  along  the  streams  as  linn' 
and  the  available  force  detailed  for  this  work  would  allow,  the  location 
of  the  point  where  the  stream  entirely  disappeared  or  left  the  valley 
being  noted  in  all  cases.  This  data  has  lieen  compiled  nnd  shown  by 
the  following  tables  and  by  diagrams." 

The  diagrams  were  not  entirely  satisfactory,  as  they  show  an  even 
rate  of  loss  from  one  point  of  measurement  to  another,  in  many  case? 
long  distances  apart;  thus,  they  only  indicate  the  discharge  at  the 

1 0o|>iue  uI  them  illugMin.  *M  00  nit  u(  DM  United  state*  Geological  survey  Otlli-e  at  Wuhiiifna 
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mouth  of  canyon  and  at  the  point  of  no  flow.  If  a  larger  force  had 
been  available  and  more  time  given  to  this  work,  numerous  measure- 
ments could  have  been  taken  along  the  stream,  which  would  have  made 
it  possible  to  have  constructed  a  curve  showing  the  loss  in  a  much 
more  comprehensive  manner.  These  measurements,  however,  show 
the  amount  of  water  taken  up  in  the  sand  and  gravel  washes  of  these 
river  basins  on  the  dates  shown,  and  the  tables  which  have  been  pre- 
pared, and  which  accompany  this  report,  give  this  amount  in  cubic 
feet  and  acre-feet  for  a  period  of  twenty-four  hours. 


Water  discharged  from  tributary  streams  and  sinking  in  the  Iajs  Angeles  River  Imimk  altore 

Burbank,  Od. 

[Discharge  for  24  hours.] 


Stream. 


April  18,  1908. 

Big  Tujunga 

Little  Tujunga 

Pacoima 


Total. 


May  5,  1903. 

Big  Tujunga 

Little  Tujunga . . 
Pacoima 


Total. 


June  4,  190S. 

Big  Tujunga 

Little  Tujunga . . . 
Pacoima 


Total. 


Cubic  feet. 


i 


Diversion*. 


Wante. 


259,  200 


259, 200 


518,400 


13, 504, 800 


Total. 


13, 564, 800 


2,332,800  ;     2,332,800 
8,467,200  \    8,467,200 


24, 364, 800 


24,  364, 800 


Acre-feet. 


Diversions. 


3, 196, 800  ,     3, 196, 800 
345,  600  !        345, 600 


2, 073, 600 


2, 073, 600 


5,616,000  |     5,616,000 


803, 520 

60,480 

432, 000 


1,296,000 


1,062,720 

60,480 

691,200 


1,814,400 


Waste. '  Total. 


6 


6 
12 


311 

54 

194 


18 

1 

10 


29 


311 

54 

194 


559 

559 

73 

8 

48 

129 

24 

1 

16 


41 


842 

\Y,„,-r  ,t,<.-h„n,. 

BTBK4S   pMCTmaBBi  IN   MS,  MART  IV.           I»»  I 

I  /rum  trilittliirit  rttrnm*  tt»>l  uintnuj  in  Uir  Sui  IJahniJ  ttixrr  ''inn  ••<■"    I 
Kt  MmiU.  Oil. 

pHOi  <•"■  t»entj -fimr  ta.mi*.) 

_ 

(Cuhk  KM 

w*» 

Fusing  KI  Mm. 

Iilvcrniun. 
8,  100,  QGt 

WMe. 

Total. 

*r 

Wutt. 

Total 

C'nbir  M, 

■■■ 

April  &>,  1903. 
Sun  lialiriul... 
Shu  Iliuuis 

24,624,oot 
i,«4i,aoo 

777,600 

-_'N,  UHtl.iKX 

1,041,000 

777,800 

3.456,000 

2,  BOO,  H00 

79 
79 

565 

18 
79 
57 

757 

644 

S 

18 
79 
57 
H36 

19,  TBS,  m 

Katun  Cmiyon. 

Dotal... 

May  S3,  W03. 
Run  Gabriel... 

San  Ilium* 

Ihdton 

Santa  Anita  . . 
Kat'jn  Canyon . 

3,45«i,INX 

2, 505, 60t 

« 

33,004,801 

36,  4110,  HOI 

19,  7K5,  MOO 

14,  428.  800 
190,001 

233,  S9i 

1,123,200 

518,41X1 

Hi,  511).  681 

139 
1 
2 

g 

a 

1S4 

192 

3 
20 
6 

8M 

1 72,  BO0|        49,200 

5 
26 
12 

259,  2W 

268,200 

864, 00c 
259,200 

- 

6, 851,520 

0,1168,  KM 

r-J 
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ter  discharged  from  tributary  streams  cmd  sinking  in  the  Santa  Ana  River  basin  above 

OoUon,  Cal 
Discharge  for  twenty-four  noun. 


Stream. 


April  *4,  1903. 

ita  Ana 

11  Creek 

tinge  Creek 

ty  Creek 

ist  Twin  Creek... 
est  Twin  Creek.. 
ptle  Creek 


Cubic  feet. 


Diversions. 


1,382,400 
432,000 


Total 


May  16,  1903. 

inta  Ana 

ill  Creek 

unge  Creek 

ty  Creek 

ist  Twin  Creek., 
est  Twin  Creek . 
jrtle  Creek 


604,800 


2, 419, 200 


4,060,800 
4,233,600 
518,400 
601,800 
172,800 
172,800 
1,296,000 


Waste. 


10, 022, 400 
2, 937, 600 
1,987,200 
1,900,800 
864,000 
743,040 
4,838,400 


23, 293, 440 


Total 11,059,200 


4, 147, 200 
1,641,600 
259,200 
345,600 
259,200 
172,800 
1,209,600 


Total. 


11,404,800 

3,369,600 

1,987,200 

1,900,800 

864,000 

« 

743,040 
5, 443, 200 


25, 712, 640 


8, 035, 200 


8,208,000 
5, 875, 200 
777,600 
950,400 
432,000 
345,600 
2,505,600 


Acre-feet 


Diver- 
sions. 


32 
10 


Waste. 


14 


230 
67 
46 
44 
20 
17 

111 


56 


93 
97 
12 
14 
4 
4 
30 


19, 094, 400 


254 


535 


95 
38 
6 
8 
6 
4 
28 


185 


Total. 


262 
77 
46 
44 
20 
17 

125 


591 


188 
135 
18 
22 
10 
8 
58 


439 


I8CELLANEOU8   DISCHARGE   MEASUREMENTS  IN   80UTHERN   CALIFORNIA 

IN   1903. 

The  following  miscellaneous  measurements  were  made  in  southern 
alifornia  in  1903: 

Miscellaneous  discharge  measurement*  in  southern  California  in  1908. 

8ANTA  MARIA  RIVER  DRAINAGE. 


t 

Date,      j     Hydrographer. 

Stream. 

Location. 

Discharge 

(sec. -ft.). 

Ug.    25 
CL    23 

W.  B.  Clapp  . . . 
do 

Sisquoc  River 

do 

Sisquoc  .ranch 

.do 

1.1 
0.0 

i                                         i 

VENTURA  RIVER  DRAINAGE. 


Ventura  River 


do 


Total  river. 


Power  ditch 


Ventura  Light  and 
Power  Go.  Upperdi- 
version  city  supply. 

Below  upper  diversion 


I 


At  old  mill 


.0 


.1.  / 


10.7 


a.  a 


44 
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MitrMiWHi*  di*-)i'irg.-  rruwtUfVNWflUi  in  jmutlifnt  QUifiirnia  in  litOS — Continue!!. 

SANTA  CLARA  RIVER  DRAINAGE. 

D*M. 

Hjrlr(igi»pt>er. 

— ■ 

Lection.                  »JJ3       " 

one  16 

\V.  B.  Clapp  ... 

New  ball  ditdi 

Southern  Pacific  R«y  i        1.1     t. 
1  j  riil  ne ,   3  miles  be-  , 
low  Sauj-ue. 

5pt.    16 

do 

do 

do !        LI 

pr.    30 

do 

Santa  Clara  River 

Rnad  crowing  N'e.w  hall  J        Ml 

do u 

8[>t.    IS 

I>r.    » 

do 

San  Francisinti  to  Creek 

do [     i»   i 

on  in 

do 

do ■ 

do |       II 

ept.   16 

Jo 

*■ 

...  .do 1 '" 

pr.    80 

do 

Siiuin  t htl  River 

Opposite  head  of  Cam- 

Si 

me    r 

do 

It 

Camillas  ilitch 

ffl.7 

River. 

= 

ept.    16 

do 

Santa  Clara  River. ... 

Camillas  ditch 

3.1 

Hi 

Total  Santa  Clara 

ii..: 



tay      1! 

do 

Santa  Clara  River 

1     mile   Cbove    Santa 
Paula. 
do 

12T.fi 

~bTo 

i: 

lirecu  ditch 

do 

11.0 

Farmer's  ditch 

Total  Santa  Clara 

do 

1,1 

*&o 

do 

23.4 

do 

J.  B.  Lippincott 
Htid     G.     S. 

Farmer's  ditcJi 

Total  SantaClara 
River. 
Santa  Clara  River... 

do 

uB.    18 

1    mile    above    Santa 
Paula. 

-  «l 

l.J 

Omei  ditch 

<Lo 

11.1 

Fanner's  ditch 

Total       Santa 
Clara  Itiver. 

do 

411 

l== 

] 
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Miscellaneous  discharge  measurements  in  southern  California  in  J  90S — Continued. 

SANTA  CLARA  RIVER  DRAINAGE— Continued. 


tte. 

Hydrogmpher. 

Stream. 

Location. 

Discharge 

(sec.  ft.). 

.    18 

W.  B.  Clapp 

W.B.Clappand 
G.  S.  Power. 

do 

Santa  Clara  River 

Richardson  ditch 

1    mile   above  Santa 
Paula. 

do 

18.2 
1.2 

Grees  ditch 

do 

7.4 

Farmer's  ditch 

do 

8.6 

Total      Santa 
Clara  River. 

Santa  Clara  Water  and 
Irrigation  Co.  canal. 

do 

&5.4 

At  head 

15 

30 

16 

do 

33 

J.  B.  Lippincott 
and     G.     S. 
Power. 

W.B.  Clapp 

do 

do 

do 

do 

14 

31.6 

Santa  Clara  River 

Total  river 

Below  head  of  canal . . . 

3.3 

34.9 

Santa  Clara  Water  and 
Irrigation  Co.  canal. 

River  

Heading 

.   18 

26.7 

Below  canal  heading.. 

•  3.9 

Total  river 

30.6 

Piru  Creek 

Dunton  ranch 

Southern  Paci  fie  bridge 

Upper  diversion  Piru 
Land  and  Water  Co. 

1  mi  le  above  Esperanza. 

1 

57 

do 

55 

do 

i    17 

1.8 

do 

do.. 

do 

do 

3.9 

Total  Piru  Creek 

Upper  diversion 

Lower  diversion 

Piru  Creek 

5.7 

1  mile  above  Esperanza. 

Southern  Pacific  bridge 
do 

.   17 

1.2 

1.0 
.1 

Total  Piru  Creek 
Piru  Creek 

1.1 

Southern  Pacific  bridge 
do 

)   17 

o.  / 

2.7 

Total  Piru  Creek 
Sespe  Creek 

6.4 

2 

Southern  Pacific  Rwy. 
bridge. 

89 

Itt  STKKAH    MKASUREMKNTM    IN    ltHO,   PART    IV.  l»» 

UitctHanrixw  itigrlmr;/!-  mi'ttntrfmmt*  in  mntthi  rn  I  \iliftirnin  in  1903 — Continifl 

KAKTA  1LARA  IUVKK  IWAINAliK— C"»t  In  Hwl 


Mm 

Kent.    17 

Mav      3 

June   22 
ftp!  is 

Uyilnwrni'lirr. 

— 

Location. 

[i,.:.:r, 

W.  B.  I'lapp... 

do 

do 

Meal*  Laiul  ami  Water 

■)  mile  below  htaui . . . 
Below  canal  Ewttog. 

" 

Total      Sespe 
Santa  Vaula  Creek 

-  ~ 

5   miles   almve   San  la 
At  San  la  Paula 

■ 

19.0 

Santa  Paula  \V»U>r Co. 
dilcli. 

do 

do 

to 

10.1 

.MA   YSKJS   KIVKIt  IIKAIKAOK. 


Apr.     II      Howard  iiankin    Aiiimkuku  Creek At  mouth 


Blue  Canyon  Creek. 


11    do 


<>.'t. 

16 

14 

16 
15 
9 

W.  B 

«l 
.1 
d 

,|:)S  KKY   K1VKK    [IH.MNAi 


Pala,  Cal 

Stickler's  ranch  . 


p.] 
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Miscellaneous  discharge  measurements  in  southern  California  in  1903 — Continued. 

LOS  ANGELES  RIVER  DRAINAGE. 


<ate. 


.  9 
18 
f  5 
e  5 
t.  26 
\  9 
19 

f  5 
e     5 

•.    18 

f     § 

.    10 

17 

r    5 

e     4 

t.  26 
.    10 

17 
r  5 
e  4 
t.  26 
.      9 

17 
t  5 
e  4 
.    17 

\   25 

.      8 

13 

17 

.    28 

\    11 

18 

18 

18 

20 

20 


Hydrographer. 


J.  C.  Clausen . 

do 

do 

W.  B.  Clapp.. 

do 

J.  C.  Clausen . 

do 

do 

W.  B.  Clapp.. 
J.  C.  Clausen  . 


do 


do 

do 

do 

W.  B.  Clapp... 

do 

J.  C.  Clausen  . . 

do 

do — do 

W.  B.  Clapp do 

do ' do 

J.  C.  Clausen do 

do do 

do ' do 

W.  B.  Clapp. ..| do 

i 

J.  C.  Clausen  .  *  i do 


Stream. 


Pacoima  Creek. 
do 


.do 
do 
do 
do 
.do 
do 
do 
.do 

do 


Little  Tejunga  Creek 

....do 

....do 

....do 

....do 

Big  Tejunga  Creek  .. 
....do 


J.  F.  Danforth  .    Los  Angeles  River. 

J.  C.  Clausen do 

O.  W.  Peterson do 

do do 

C.A.Miller do 

J.  C.  Clausen do 


O.  W.  Peterson . ' do 


Location. 


Mouth  of  canyon 

do : 

do 

do 

do 

Southern  Pacific  Rwy . 

do 

do 

do 

• 

3}  miles  below  South- 
ern Pacific  Rwy. 

1}  miles  below  South- 
ern Pacific  Rwy. 

Mouth  of  canyon 

do 


.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 


Southern  Pacific  Rwy. 

do 

do 

do 

1J  miles  below  South- 
ern Pacific  Rwy. 

Los  Feliz  Bridge 

do 

do 

do 

Aliso  Street  Bridge  . . . 

Ninth  Street  Bridge. . . 

do 

Boyle  avenue 

Opposite  Bell  station. . 

Above  junction  of  Rio 
Hondo. 

Below  iunctiou  oi  Bto 
Hondo. 


Discharge 

(•eC.-flL). 


\ 


47 

98 

24 
8.0 
0.0 

32 

57 

16.0 
0.0 
0.0 

0.0 

10.0 

27 
4.0 
1.0 
0.0 

59 
157 

37 

12.0 
.1 
2.0 
124 
0.0 
0.0 
0.0 

109 

37 

28 

64 

66 

20 
106 

75 

73 

25 
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r;«  iliwhnri/r-  umiMrrmtiil*  in  unUhtni  Oilijurnin  in  /30J — Continued. 
LOS  ANUKLKW  RIVER  llltAlNAOE-Coiitinuod. 


Itato. 

Hxclrdfrrmphcr. 

- ■ 

u»„«. 

Dbtbutt 

Apr.    20 

O,  W.  Peterson. 

Lou  Aneelen  River 

One-half   mile    above 
CompIOH  and  Clear- 

n 

Opposite  Clearwater  . 

One-half    mile  alwve 
CerrifoB  mad. 

1)  miles  lnjlowfVrritim 

Opposite  ^eabright 

At  monl.li  of  vwivon  .. 

7S 

18 

W.  B.  Clapp... 

Arrovo  BoOO 

24 

do 

May    21 
Apr.    13 

do 

do 

At  Devils  Oate 

17.0 

May    21 

u 

1   mile    below   Devils 
Gate. 

u 

Apr.    IS 

do 

At       Sheep       Corral 
Spring,  Pasadena. 

it 

do 

Ciarvaneii      wagon 

0  0 

Jan.    28 

C.  A.  Miller... 

* 

At    Avenue    26,    Lob 
Angeles. 

"74 

Mar.   25 

.1.  F.  Dsnforfh. 

do 

do 

US 

Apr.    17 

0.  W.  Peterson 

d.. 

do 

77 

[.  KIVEK  DRAINAGE. 


20  I  W.  I).  Clapp  ami  |  Dal  ton  Creek j  At  month  of  eanyoi 


May    22  j  IV.  1!.  Clapp.. 

Sept.    14  ! do 

May    22  | do 


May    22 

Sept.    H 
Apr.    20 


J.  C.  Cfa 
W.  B.  Clapp.. 


do 

1  mile  below  month  of 

Southern      California 
Rwy. 
i  Mouth  of  canyon 

do.... 


| do Base  Line  avenue.. 

Santa  Anita  Creek Mouth  of  i  an  yon  . . 


9.0 

0.0 
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ti  toulhrm  California  m  1 SO.T— Con  tinned. 
SAN  OABRIEL  RIVER  DRAINAGE— Continued. 


8«-pt. 


May 


do 


Santa  Anita Creek... 
Baldwin       diversion 
heading. 

Total  creek  .... 
Baldwin       diversion 


Santa  Anita  Creek.... 


Eaton  Canyon  Creek 


Total  Creek... 
do Eaton  Canyon  Creek 


SUy    26 


M.y    : 
Apr.    1 


...do Ban  Gabriel  River 


O.  W.  Peterson 
I  W.  B.  Clapp.. 
I  O.  W.  Peterson 


Mouth  of  canyon . . 


Southern  Pacific  Bail- 
way,  Monrovia 
branch. 

White  Oak  avenue 


Mouth  of  canyon  . . 


Water  com]«ny'B  di- 
version at  heading, 
month  of  canyon. 


Mouth  of  canyon  . . 

At  Southern  Califor- 
nia liuihvu) 

1  mite  almve  Southern 
California  Railway. 

At  1 1  p|w  r  ri  mrl  r  rtiHsi  ii  t,r, 
Duarte  to  Aiuwa.         j 

Below  heail  of  Lexing- 


San  Gabriel  Rive 


■  At  Kl  Monte  Bridge  ..' 
'  l-exiiiictmi  wash  at  Kl 
|   .  Monte. 
:  At  Kl  Monte  Bridge  ..' 


Hi' 

«l 

1 
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A,.r. 

28 

-7 

Oct 

« 

Apr. 

W 

*7 

S7 

ai 

8fi 

<M. 

8 

» 

3 

X 

1 

2 

Apr. 

-* 

Oat, 

;; 

2)    0.W-  SWmoa. 


S«ii  (iattrirl  River.. 
Kto  Hondo 


ii.  V.  lvtermti.  . 


BuJondMk 

SlieepCrw-kditoh 

Kiiu-on  ditrli  . 
DurfwdiU-li.. 


tipposite  Alamito ... 

Old  Mission  Bridge.. 
do 

Whittiur  ro*d  i  r  weini 

Road  i-rossing  w 
Rivera. 

Southern  Pacific  Rail- 
way weetof  Downey. 

At  8.  P.,  L.  A.  A 
S.L.  Railroad,  ahove 
Workman. 


..do CutediU'h  . 


WllittHT.lttVll. 


i,, I 


Whittifr  flume  cTitm- 


Hini-on  roail  era 


In  Hume  at  road  crost>- 


Punping  plant  east  of 
Monte — devel- 

w&ter — dis- 


i-li:ir^c 
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Kan  Antonio  Creek  .. 


Ontario    Power    Co.'b  ,      ™ 
jiower  house,  mouth  ! 
of  canyon.  , 

At  power  house,  mouth        -I- 

San    Antonio    Water         I' 

I       mouth  of  canyon.       , 


r.l 
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Miscellaneous  discharge  measurements  in  southern  California  in  190$ — Continued. 

8ANTA  ANA  RIVER  DRAINAGE— Continued. 


>ate. 


y    25 


Hydrographer. 


8 1  renin. 


Location. 


W.  B.  Clapp 


v  3 

>t  13 

r.  21 

y  25 

r.  21 

v  25 

)t  13 

r.  21 

y  25 

r.  1 

22 


y    19 


>'  2 

>t.  12 

r.  22 

y  19 

r.  23 

y  is 


do 


.do 


W.  B.  Clappand 
J.  C.  Clausen. 

W.  B.  Clapp... 


\V.  B.  Clappand 
J.  C.  Clausen. 

W.  B.  Clapp . . . 

do 


San  Antonio  Creek . 


Do 


Total  creek 


At  power  house,  mouth 
of  canyon. 

San  Antonio  Water 
Co.'s  diversion 
mouth  of  canyon. 


Discharge 

(Bec.-ft.). 


San  Antonio  Creek . . . 


.do 
do 


do 

Cucamonga  Creek. 


W.B.  aappand 
J.  C.  Clausen. 


W.  B.  Clapp 
do 


.do 
.do 

.do 


W.  B.  Clappand 
J.  C.  Clausen. 


W.  B.  Clapp . 


.do 

.do 
do 
do 


W.B.  Clappand 
J.  C.  Clausen. 

W.  B.  Clapp... 


do 

Lytle  Creek 


At  power  house, mouth 
of  canyon.  Total 
creek. 


do 


1  mile  below  Southern 
Pacific  Rwy. 

Southern  Pacific  Rwy. 

Mouth  of  canyon 


do 


Abo ve  head  works  Her- 
.   mosa  Water  Co. 

Southern      California 
Rwv. 

m 

Base  line  avenue 

At  mouth  of  canyon  . . 


14 
20 


34 


19.5 


11 


.0 

.0 
15 

5.5 
3.6 

.0 

.0 


do 

Rialto  canal. 


Total  creek 


.do 


1,790 
56 


1 


Weir  at  head  works. . 


Lytle  Creek ;  Mouth  of  canyon  . . , 

Rialto  canal Weir  at  head  works. 


Total  creek 


Lytle  Creek 


Weir  at    head   works  , 
Rialto  canal.  ' 


63 

14.6 
14.9 

29.5 


do 

do 

do 

Went  Twin  Creek 


do 
Do 


Total  creek 


do 

Highland  avenue 

do 

Mouth  of  canyon 


do 

Ditch  diversion. 


16.5 

14.7 
.0 
.0 

8.6 

2.1 
2.3 


4.4 
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inflmnu  i(W«in/f  mrowrimfni*  in  iinUlien,  Onltfamiti  in  /.'"'.I — Continued. 


-OaHawl 

Bute.            Hrdiogniihrr. 

._ 

Location. 

,_-rr. 

Btft     11       W.  B.  L'lftup... 

West  Twin  Creek 

Mouth  of  canyon.    To- 

a: 

Apr.   2:1  | 4o 

do 

Sr  ml  lii  tii      California 
Rwy. 

.1 

May     IS 

1    mile  Above  South- 
ern C*lifornia  Bwy. 

i 

Apr.    23 

\V.K.(Lla|>|'Hnil 
.1.(M'laiiw-n. 

EM  Twin  Creek 

ID 

Mnv    17 

W.  H.  Clapp... 

do 

.....do 

11 

Ditch  diversion 

II 

. 

4! 

Btpt,   11 

do 

East  Twin  Creek 

Ditch  diversion.  Tnul 

' 

Apr.  23  da 

,!o 

1    mile  above  South- 
ern California  Bwy. 

i 

May    17   do 

do 

..^.do 

Apr.    23  |  W.B.Clappand 

J.  C.  Clausen. 

t 

May    17 

W.  K.  Clapp... 

do 

Ho 

li 

da - 

Canal  diversion 

11.1 

Sept.   11 

Mouth  of  canyon.    To- 
tal creek. 

Apr.    2.1 

do 

Road    crossing   xor.it  li 
Harlem  Spnngtt. 

Mav     IT 

do 

Base  line  avenue 

Apr.    23 

ff.B.q«pattd 

J.  C.  ClauHPH. 

Mouth  of  canyon 

May    17 

3 

Diversion    month     ol 
canyon. 

8 

do 

o 

Sept.   it 

Mouth  of canyon.    To- 

A|.r.    13 

do 

do 

, 

Mav    17 

.....do  

*■ 

do 

^    i 

do 

Head  of  Craftonzuoj.i . 

I,fll 

) 
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fisceUaneom  discharge  measurements  in  southern  California  in  1903 — Continued. 

8ANTA  ANA  RIVER  DRAINAGE— Continued. 


ite. 


24 


16 


)     9 


'      1 

.  1 
.  31 
31 
31 
.  24 
r    16 

;•  31 

.  24 

f  16 

r.  31 

t.  5 


5 

5 

5 

23 

23 

23 

r.    30 

1  23 

r.    29 

t  25 
25 


Hydrographer. 


W.B.  Clapp  and 
J.C.Clausen. 


W.  B.  Clapp 


»  xJWJ    •*••••*•• 


.do 


....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

do 

do 

K.  Sanborn. 


....  .do 


do 

do 

do 

W.  B.  Clapp . . 

do 

do 

O.  W.  Peterson 
W.  B.  Clapp . . 
O.W.  Peterson 


W.  B.  Clapp 
do 


Stream. 


Mill  Creek 


Location. 


Head  of  Crafton  zanja 


Discharge 

(sec.-ft). 


Crafton  zanja j do 

Total  Mill  Creek.' do 


Mill  Creek Head  of  Crafton  zanja 

Crafton  zanja do 


Total  Mill  Creek. 


.do 


Mill  Creek ' do 


Crafton  zanja 


do 


Total  Mill  Creek. ' do 


Crafton  zanja I  At    head;    total    Mill 

I      Creek. 


.do I do 

Morton  Canyon Mouth  of  canyon 


Redlands  tunnel 

Green  Spot  pipe  line. 

Highland  canal 

do 

do 


At  outlet 

Weir  at  head 

do 

do 

do 


Redlands  canal Sand-box  weir 

do do 

do do 

Castile  ditch I  1,000  feet  below  head- 

Wilbur  ditch At  Rogers'  pipe  trestle 

crossing. 


Newton  dit/*'i . . . 

Fuller  uicch 

Roberts  ditch . . . 
Newberrv  ditch . 
Durkee  ditch  . . . 
Gilliland  ditch . . 
Santa  Ana  canal 
do 


Anaheim  and  Fuller- 
ton  canal. 

do 

Yorba  ditch , 


West  line  section  28. . 

At  heading 

do 

Auburndale  Bridge  . . 

do....; 

do....! 

1  mile  below  heading 

do 

1  leading 


At  Esperanza. 
do 


34 
5 


39 


19 
49 


68 


2 

44 


46 
2?) 

22 
.2 

1.8 

6.3 

6 
18 
15.6 

9.6 
29 
28 

3 

1.7 

4.1 

13.4 

2.6 

3.3 

3.4 

1.2 

43 

34 

2.8 


32 


.6 


IBB  100—04- 


-23 
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nut  i lifi'lm i-'ji'  im'iwNri  Hiftfa  iji  h.>pi(/iith  I  'ntijoriivi  in  /.'*>,.' — <  Vinliuii' 


V    HIVIill    UKAINAHK-'Villlinu..'.!. 


D«e. 

Hydmirnplier. 

■— . 

■*»*.. 

-■ 

May    16 

W.B.Clappand 

Santa  Ana  River 

At  0  ran  kg  avenue 

11 

J  mite  l#li>w  Ortnp.' 
Col  tan  Bridge. 

Apr     19 

W.B.Clappand 

J.  C,  Cuomo. 

do 

II 

May    18 

W.  B.  Clapp... 

do 

do 

4 

Sept.  23 
Mar.    ;tl 

A  u  Vm  mil  ale  Bridge... 
i;iiu  on  wagon  bridge . 

do 

do 

w 

Apr.    211 

u.w.  Petemn- 

do 

do 

1» 

M«y     IK 

J  inn-    12 

do 

do 

do 

s 

July    23 

do 

M 

Au«.  a 

Sept.   23 

do 

SB 

1« 

Apr.    29 

aw.ftttaoB. 

1  mile  above  heading 
of   Santa   Ana   ami 
Anaheim  canal. 

Sept.  23 

Heading    Santa    Ana 
and  Anaheim  i-jmals. 

Apr.    29 

0-W,  Peterson. 

do 

2  miles  lielow  heading 
Santa  Ann  and  Ana- 
heim canals. 

13S 

30 

do 

do 

2  miles  above  Yorba. 

130 

1  mile  obovo  Yalta.. 

"i  niileahoveSontliern 
California  R»v. 
crowing  at  Olive. 

May       1 

do 

SI 

{  mile  Mow  Southern 
California   Rwy. 

eroding  at  Olive. 

W.  B.  Clapp... 

At  Kincon   wagon 

Apr.    29 

O.W.  Peterson. 

do 

do 

a 

May    18 

W.  B.  Clapp... 

do 

do 

IS 

do 

July    23 

Aug.    IS 
Sept.  23 

1 

1 

:; 

do 

do 

1 

t. 

'•] 
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*ral  flow  of  return  ivaler  to  Santa  Ana  Riwr,  in  second-feet,  compared  with  developed 
miter  in  San  Bernardino  Valley  above  Collon,  Cal.,  190$. 

[Measurements  by  K.  Sanborn,  engineer  Riverside  Water  Co.] 


9  j 

4  j 

4 
17 

4 

i 
22 

9 
18 
18 

9 
21 
21 

9 

4 
17 

4 

4 

4 
22 

1 

9 
17 
18 

4 

** 

i 

1 

4 
17 
19 
19 
17 

7 

9 

21 
17 
19 


Location. 


3.17 
2.70 
2.20 


4.08 

2.63 

.77 


30.82 

.21 

1.79 


Scc.-ft. 

Brown  tract,  artesian  well 0.11 

Barnhill  pumping  plant .80 

Bloomington  pumping  plant 8. 82 

Beam  ditch 

City  of  Colton  pumping  plant 

Cooley  tract,  artesian  wells 

Camp  Carlton  ditch 

I)alev  ditch 

m 

Flume  pump  No.  1,  Riverside  Water  Co 
Flume  pump  No.  2,  Riverside  Water  Co 

Garner  tract,  artesian  well 

Gage  canal  diversion 

Gage  canal,  Palm  avenue 

Hurd  tract,  artesian  wells 

H.  T.  Hunter  pumping  plant 

Haws  &  Talmadge  ditch 

Johnson  &  Hubbard  pumping  plant 

Lawson  Well  Co.  pumping  plant 

Lamb  pumping  plant 

Logsden  &  Tarrell  ditch 

Meeks  &  Daley  ditch 

Mclntyre  ditch ' 

McKenzie  ditch 

Mill  Hume,  Riverside  Water  Co ' 

Orange  Land  and  WaterCo '       1.08 

Rancheria  pumping  plant '       1 .  09 

Riverside  Water  Co.,  upper  canal 23. 89 

Riverside  Highland  WaterCo.  pumping  plant  ..        8.98 

Ral)el  dam  ditch I 

River  ditch  pump,  Riverside  Water  Co i       5.  79 

C.  W.  Rogers  pumping  plant j      4. 44 

Shay  &  Stout  ditch !        .00 

Swamp  ditch 

Wozencraft  tract,  artesian  well .23 

Whitlock  ditch ! 

Ward  &  Warren  ditch j      1. 44 

Whiting  ditch • 

West  Riverside,  350  in  pumping  plant 3.  4 1 


Devel- 
oped. 


.42 
.59 
.24 


Natural. 


&C.-/1. 


0.08 


.00 


.00 


.00 


.00 
12.87 
.00 
.00 
.00 


32. 01 


.00 


.42 


.00 
.  17 
.(X) 


Total. 


Sec.-ft. 

0.11 

.80 

8.82 

.08 

3.17 

2.70 

2.20 

.00 

4.08 

2.63 

.77 

.00 

30.82 

.21 

1.79 

.00 

.42 

.59 

.24 

.00 

12.87 

.00 

.00 

.00 

1.08 

1.09 

55.90 

8.98 

.00 

5.79 

4.44 

.00 

.42 

.23 

.00 

l.tfl 

.00 


Total \W.70 


\  Ao.rovs\ 


3.41 


.15(5 
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> 


An*.  : 

Am-  '. 
Am-  ■ 

Aor.   SO 
Aug.  21 


■U rttri* <i(tib  at  intake.  Wert  Riven-Mt- bri<le>* ilO 

Ev-afu-IilcliSo.latiaUke.BivvRadeCouDlyliue.  . 
intake.  1  mile  below  River- 


Evane  Izaaml  diUh  al  Wert  RivereMe  bridge 

Lower  Canal  Riverside  Water  Co.,  head  of  canal 

BaMdanx  canal,  hv\  >A  canal _ 

Santa  Ana  River  at  Narrow* 

TtKal 


4.TI 


COLUMBIA  KIVKR  DRAINAGE  BASIN. 

Next  to  the  Colorado,  Columbia  Hirer  is  the  largest  river  in  tlw 
region,  its  drainage  basin  inctutliiig  parts  of  Washington,  On 
Idaho,  ami  Montana,  and  a  large  area  in  Canada.  The  Coluuinii 
its  numerous  tributaries  are  of  great  importance,  offering  good 
for  water-power  development  and  an  ahundauco  of  water  for  ir 
lion,  while  the  main  river  is  navigable  for  a  considerable  distant 

A  great  part  of  the  water  of  Columbia  River  and  its  tribal 
flows  to  waste,  not  being  utilized.  This  is  due  to  the  fact  thai 
river  has  cut  so  deeply  into  the  lava-covered  plains  that  water  cai 
be  diverted  except  at  points  near  the  mountains,  where  the  str 
are  of  small  size  and  have  not  yet  entered  the  deeply  incised  ca 
in  the  plateaus.     The  following  rivers  are  tributary  to  the  Colui 

Cinatilta  River  rises  in  the  well-wooded  country  in  northea 
Oregon  and  flows  in  a  general  westerly  direction,  entering  Coin 
Kiver  below  the  mouth  of  Walla  Walla  River.  The  country  nor 
Cmatilla  is  high  and  rolling.  A  number  of  canals  divert  water 
the  lower  course  of  the  stream  to  irrigate  lands  on  cither  side. 

Yakima  River  has  its  source  in  Keechelus  Lake,  on  the  eastern: 
of  the  Cascade  Mountains,  in  Kittitas  County,  Wash.  Within  a 
distance  it  receives  the  waters  of  Kachess  Lake,  and  2£  miles  i 
Clealum  it  receives  the  outlet  of  the  last  of  the  three  large  head' 
lakes.     It  enters  Columbia  River  '23  miles  below  Kiona,  Wash. 

Naches  River  has  its  source  on  the  eastern  slope  of  the  Ca 
Mountains,  in  Yakima  County,  Wash.  It  flows  in  a  general  s 
easterly  direction,  entering  Yakima  River  a  short  distance  above  1 
Yakima.  Irrigation  is  practiced  in  the  narrow  valley  along  the 
course  of  the  river,  but  its  waters  are  of  greater  value  for  the  i: 
tion  of  lands  west  of  North  Yakima.     The  river  has  considerabli 
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the  water  can  easily  be  diverted  by  means  of  comparatively  short 

als.     For  this  reason  it  is  of  more  value  for  irrigation  purposes 

mi  Yakima  River,  which  has  less  fall. 

Teton  River  is  the  principal  tributary  of  Naches  River,  discharging 

tfco  the  latter  about  17  miles  above  its  junction  with  Yakima  River, 

x  North  Yakima.     Its  source  is  in  the  Cascade  Mountains  in  the 

Lcinity  of  Cowlitz  Pass.     A  peculiar  feature  of  the  stream  is  the 

irbid,  milk-white  appearance  of  the  water,  it  being  similar  in  this 

ipect  to  White  River,  on  the  western  slope  of  the  Cascade  Range. 

ie  water  of  the  South  Fork  of  the  Teton,  25  miles  above  the  mouth, 

however,  perfect!}'  clear.     The  forks  head  in  the  glaciers  of  a  peak 

the  Cascades  known  locally  as  Goat  Rock. 

Spokane  River  rises  in  the  northern  part  of  Idaho,  being  the  outlet 
*i  Lake  Coeur  d'Alene.     It  passes  into  Washington,  flows  in  a  north- 
rly  direction,  and  enters  Columbia  River  near  latitude  47°  52'  north. 
Tlis  about  120  miles  long. 

Missoula  River  has  its  source  in  Silverbow   County,  Mont.,  and 

Lows  northerly  until  it  receives  the  waters  of  Little  Blackfoot  River, 

hen  it  takes  a  more  northwesterly  course.     The  name  Missoula  is 

Jly  applied  to  that  portion  of  the  river  between  the  junction  of 

skfoot  and  Hellgate  rivers  and  the  mouth  of  Pend.  Oreille  River. 

lrom  that  point  to  its  junction  with  Columbia  River  it  is  called  Clark 

'ork  of  Columbia. 

I*  The  source  of  Bitterroot  River  is  in  the  high  mountains  which  form 
|^Ube  boundary  line  between  Montana  and  Idaho.  It  flows  in  a  northerly 
Indirection,  entering  Missoula  River  a  short  distance  below  the  cit}r  of 
Adissoula.  The  tributaries  on  the  east  side  drain  comparatively  low 
.hills  and  contribute  little  to  the  supply  of  the  river.  The  west  side 
branches,  on  the  contrary,  are  numerous,  draining  a  precipitous  and 
heavily  wooded  area.  Their  discharges  are  regulated  by  many  small 
lakes  fed  by  banks  of  snow,  which  continue  far  into  the  summer  before 
disappearing  altogether.  From  Hamilton  to  Missoula,  a  distance  of 
fL  48  miles,  the  fall  of  the  river  is  350  feet,  or  7.3  feet  to  the  mile. 
■  Snake  River,  which  is  the  largest  affluent  of  the  Columbia,  rises  on 

the  southern  slope  of  the  Continental  Divide  in  the  Yellowstone 
National  Park,  draining  the  country  west  and  southwest  of  Yellow- 
atone  Lake.  From  Shoshone,  Lewes,  and  Hart  lakes,  near  its  head, 
the  river  flows  in  a  southerly  direction  through  a  timbered  and  moun- 
tainous country,  resulting  in  a  long  period  of  high  water.  After  con- 
tinuing through  this  area  for  about  *20  miles  it  broadens  into  Jackson 
Lake,  a  deep  body  of  water  about  3  miles  wide  and  8  miles  long. 
\i     Below  the  lake  the  river  flows  through  Jackson  Hole  Valley— about  40 

(miles  long  and  8  miles  wide  —and  then  enters  a  long  canyon  near  the 
Idaho- Wyoming  line.  All  of  the  large  tributaries  come  from  the  east, 
receiving  their  waters  from  the  Wind  River  Range.     The  west  side  of 
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[lie  viilh'v  is  bounded  bj  the  bjgb  Teton  Mountains,  from  whiihiu 
oi  tin*  drainage  loin  westward  through  Teton  Kiwi-  into  Keithfe 

of  Snake  Kiver.      If  empties  into  Columbia  Kiver  near  Pasco  Jiinrtw, 
in  the  Stuti*  of  Washington, 
'The  headwater  tributaries  of  Pdoasa  River  have  their  souiw 

western  Idaho.      After  [Hissing  into  Washington  tin'  streams  BUM 
fiirin  Pnlou.se  Kiver,  which  has  »  general  smith  westerly  course',  thriwut 
u  rolling  country.     Six  mile*  below  Hooper.  Wash.,  the  [WW 
suddenly  to  the  smitli  mill  enters  its  canyon,  through  which  it  fo" 
until  it.s  junction  with  Snake  Hirer.     A  short  distance  above  tl»-m"i^ 
of  the  river  arc  the  Paloiisc  l-'ulls.  approximately  130  feet  high. 

^Teiser  River  drains  Washington  County,  in  the  extreme-  ■ 
part  of  Idaho,  am!  Hows  into  Snake  River  at  Weiser,  Idaho. 

The  Boise  drains  a  mountainous  and  well- wooded  country  in  Kb*" 
County,  Idaho.  The  effeCtX  Of  the  forests  are  shown  in  the  btgBfcf 
that  is  maintained  throughout  the  summer  season,  in  contrast  to  # 
discharge  of  Weiser  Kiver,  farther  to  the  west,  which  drains  a  mondrt1 
ren  country.  Below  the  gaging  station,  which  is  located  In  thi'miiy  ' 
a  large  Dumber  of  canals  divert  water  to  irrigate  lands  in  BojaaVftlle 
The  diversion  of  the  water  is  now  so  great  that  freipimil  eomplainb  ' 
scarcity  an.'  heard. 

liruneaii  River  rises  in  northern  Nevada  and  flow*  in  a  (renin 
northerly  course,  through  southern  Idaho,  emptying  into  Snake  lii>« 
lit  a  point  south  of  Boise.  Fall  River  is  one  of  the  small  tributeri" 
of  Snake  River  at  its  headwaters  in  eastern  Idaho. 

The  following  rivers  in  the  Columbia  drainage  hasiii  are  also  worth 
of  mention:  The  Walla  Walk,  the  drainage  basin  of  which  is  one « 
the  best  irrigated  and  most  productive  localities  in  either  Washing*1 
or  Oregon;  the  Owyhee,  which  rises  in  northwestern  Nevada  and  fV>* 
southwest  through  Idaho;  the  Malheur,  rising  in  the  mountain* 
east -central  Oregon  and  emptying  into  Snake  River  west  of  Boise;  * 
Grande  Rondo,  which  drains  the  northern  slope  of  the  Blue  Mount*' 
and  empties  into  Snake  River  in  southeastern  Washington. 

The  following  list  includes  the  stations  in  the  Columbia  Ki1 
drainage  basin: 


Umatilla  Kiver  near  Ui  until  la,  Oreg. 
Umatilla  River  at  Yoakum,  Orejr. 
Umatilla  River  at  Pendleton,  '  >ny. 

McKay  ('reck  near  Pendleton,  Oren. 
Umatilla  River  at  Gibbon,  Oreji. 
Walla  Walla  River  at  Milton,  Ores. 
Walla  Walla  River  (South  Fork)  n 

Milton,  Oreg, 
Yakima  River  at  Kiona,  Wash. 


dina  River  at  Union  Gap,  Wash. 
Naches  River  near  North  Yakima,  W» 
Tieton  River  near  North  Yakima,  ffu 
Clealum  River  near  Roslyn,  Wash. 
Kaclu-s  River  near  Eimton,  Wanh. 


Kivei 


Yaki 
Chelan  Riy 

I  Methy 


-  Iwl. 


Kivei 


r  Martin,  Wash. 
«-  Lake  Chelan,  Wss 


r  Patenie,  Wash. 
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Salmon  River  near  Malott,  Wash. 
Johnson  Creek  near  Riverside,  Wash. 
Sinlahekin  Creek  near  Loomis,  Wash. 
Spokane  River  at  Spokane,  Wash. 
Hangman  Creek  near  Spokane,  Wash. 
Little    Spokane    River    near    Spokane, 

Wash. 
Pend  Oreille  River  at  Priest  River,  Idaho. 
Priest  River  at  Priest  River,  Idaho. 
Missoula  River  at  Missoula,  Mont. 
Bitterroot  River  near  Missoula,  Mont. 
Bitterroot  River  near  Grantsdale,  Mont. 
Big  Black  foot  River  near  Bonner,  Mont. 
Palouse  River  near  Hooper,  Wash. 
Rook  Creek  near  St.  John,  Wash. 
Wallowa  River  near  Elgin,  Oreg. 
Wallowa  River  near  Wallowa,  Oreg. 
Wallowa  River  near  Joseph,  Oreg. 
Grande  Ronde  River  at  Elgin,  Oreg. 
Grande  Ronde  River  at  Hilgard,  Oreg. 
Weiser  River  near  Weiser,  Idaho. 
Malheur  River  near  Ontario,  Oreg. 
Malheur  River  at  Vale,  Oreg. 


Malheur    River    near    Harper's    ranch, 

above  Vale,  Oreg. 
Bully  Creek  near  Vale,  Oreg. 
Malheur  Lake  at  The  Narrows,  Oreg. 
Powder  River  near  Baker  City,  Oreg. 
Silvies  River  near  Burns,  Oreg. 
Silvies  River  near  Silvies,  Oreg. 
Silvies  Creek  near  Riley,  Oreg. 
Boise  River  near  Boise,  Idaho. 
Succor  Creek  near  Homedale,  Idaho. 
Bruneau  River  near  Grand  view,  Idaho. 
Snake  River  near  Minidoka,  Idaho. 
Owyhee  River  near  Owyhee,  Oreg. 
Big  Lost  River  near  Mackay,  Idaho. 
Blaekfoot  River  near  Presto,  Idaho. 
Willow  Creek  near  Prospect,  Idaho. 
Snake  River  (South   Fork)   near  Lyon 

Idaho. 
Snake  River  (South  Fork )  at  Moran,  Wyo. 
Teton  River  near  St.  Anthony,  Idaho. 
Snake   River   (North    Fork)    near  Ora, 

Idaho. 
Fall  River  near  Marvsville,  Idaho. 


UMATILLA    RIVER   NEAR   UMATILLA,    OREG. 

This  station  was  established  October  21,  1903,  by  John  H.  Lewis. 
It  is  located  about  2  miles  above  Umatilla,  Oreg.,  and  about  one-fourth 
mile  below  the  diversion  dam  of  the  Oregon  Land  and  Water  Com- 
pany. This  dam  diverts  water  into  an  irrigation  ditch  on  the  left 
bank.  The  inclined  gage  is  on  the  left  bank  45  feet  below  the  cable 
and  is  in  two  sections.  Both  sections  are  made  of  2  by  6  inch  timber 
fastened  by  bolts  which  are  cemented  into  the  rock.  The  lower  sec- 
tion reads  from  1.2  to  3.5  feet.  The  upper  section  reads  from  3.5  to 
10.8  feet.  The  gage  is  read  every  other  day  by  J.  M.  Griffith.  Gage 
readings  are  taken  every  day  during  floods.  Discharge  measurements 
are  made  by  means  of  a  3 -inch  wire  cable,  cur,  tagged  wire,  and  stay 
wire.  The  cable  has  a  span  of  210  feet.  The  initial  point  for  sound- 
ings is  the  zero  mark  on  the  tag  wire,  directly  over  the  vertical  portion 
of  the  left  bank.  The  channel  is  straight  for  500  feet  above  and  for 
1,000  feet  below  the  cable.  The  current  is  swift.  Both  banks  are  high 
and  rocky  and  will  not  overflow.  The  bed  of  the  stream  is  composed 
of  solid  rock,  free  from  vegetation,  and  is  permanent.  The  bench 
mark  is  the  head  of  a  bolt  cemented  in  the  solid  rock  1£  feet  upstream 
from  the  gage  rod.  Its  elevation  is  10.3  feet  above  the  zero  of  the 
gage.  To  obtain  the  total  discharge  of  the  river,  the  discharge  of  the 
irrigation  ditch  must  be  added  to  that  of  the  river  at  the  cable.  The 
rapids  just  above  Umatilla  prevent  backwater  from  Columbia  River 
from  affecting  the  gage  heights  at  the  station. 


■ttO 
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The  observation*  it  this  siiition  during  WW  have  ban  made  nil 
ln>  direction  of  J.  T.  Whistler,  district  engineer. 

Difclmrge  mrmisremrnlj  of  UmaMt't  /fiivr  ptfaf  VuHititlii,  Oreg.,  in  1S0S. 
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UMATILLA    KIVKK   AT   YOAKUM,  OREO. 

This  station  was  establtshed  May  5,  1W03,  by  N.  S.  Dils.  ft  is 
located  one-half  mile  cast  of  the  Oregon  Railroad  and  Navigation 
Company  railroad  station,  at  what  is  known  as  the  Yoakum  wagon 
bridge.  The  original  gage  is  a  vertical  split  rail  spiked  to  the  face  of 
the  .south  abutment  on  the  upstream  side.  On  September  5,  1903,  & 
new  gage,  consisting  of  a  2  by  6  inch  timber,  14  feet  long,  was  spiked 
in  a  vertical  position  to  the  right  abutment  on  the  opposite  side  of  the 
river  from  the  original  gage.  The  new  gage  was  necessary  to  obtain 
gage  readings  at  low  stages.  It  is  set  at  the  same  datum  as  the  original 
gage  and  both  gages  read  the  same.  During  1903  readings  have  been 
made  once  each  day  by  Clyde  Purnerand  Luther  Dehaven.  Discharge 
measurements  are  made  from  the  single-span  wagon  bridge  at  which 
both  gages  arc  located.  The  initial  point  for  soundings  is  the  end  of 
the  lower  chord  of  the  upstream  truss  on  the  left  bank.  The  channel 
is  straight  for  1,000  feet  above  and  below  the  station.  The  current  is 
swift  and  has  a  well-distributed  velocity.  Both  banks  are  high  and 
are  composed  of  gravel.  The  right  bank  will  not  overflow.  The  left 
bank  will  overflow  only  at  extreme  flood  stages.  The  bed  of  the 
stream  is  composed  of  gravel  and  is  permanent.  There  is  but  one 
channel  at  all  stages.  The  bench  mark  is  a  60-penny  nail  and  two 
S-penny  nails  driven  side  by  side  into  the  second  timber  from  the  top 
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ie  left  abutment  near  the  old  gage.     The  elevation  of  the  bench 
i  is  13  feet  above  the  zero  of  both  gages. 

ie  observations  at  this  station  during  1903  have  been  made  under 
lirection  of  J.  T.  Whistler,  district  engineer. 

Discharge  measurements  of  Umatilla  River  at  Yoakum,  Oreg.,  in  1903. 


Date. 

Hydrographer. 

Gage 
height. 

Discharge. 

5 

N.  S.Dila 

Fset. 
5.70 
4.50 
3.80 
3.25 
2.95 
3.90 
3.52 

Second-fret. 
1,401 

26 

F.  W.  Huber 

386 

15 

Whistler  &  Temple 

218 

* 

J.  H.  Lewis 

96 

m bur  5 

do 

56 

>er  9 .... . 

do 

248 

ter  23 

do 

146 

Mean  daily  gage  height,  in  feet,  of  Umatilla  River  at  Yoakum,  Oreg.,  for  1903. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.60 
3.70 
3.80 
4.00 
4.20 
4.30 
4.50 
5.20 
4.80 
4.60 
4.50 
4.40 
4.90 
5.90 
7.00 
6.50 
6.40 
6.00 
5.80 
5.80 
5.70 
5.60 
5.60 

Dec. 

4.20 
4.20 
4.20 
4.10 
4.10 
4.00 
3.90 
3.80 
3.70 
3.70 
3.70 
3.70 
3.70 
3.60 
3.80 
4.15 
3.60 
3.60 
3.  GO 
3.50 
3.50 
3.40 
3.40 
3.40 
3.40 
3.30 
3.30 
3.30 
3.30 
3.30 

3.30 
3.30 
3.20 
3.20 
3.30 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.10 
3.10 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.90 
2.90 
2.90 

2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
(«) 

2.95 
3.00 
3.00 
3.10 
3.10 
3.10 
3.20 
3.30 
3.50 
.   4.00 
3.80 
3.70 
3.60 
3.60 
3.50 
3.50 
3.40 
3.40 
3.30 
3.30 
3.20 
3.30 
3.30 
3.30 
3.20 
3.20 

3.20 
3.20 
3.10 
3.30 
3.40 
3.50 
3.90 
3.90 
3.90 
3.90 
3.80 
3.80 
3.80 
3.80 
3.80 
3.70 
3.60 
3.50 
3.50 
3.60 
3.60 
3.  GO 
3.60 
3.50 
3.50 
3.50 
3.40 
3.40 
3.40 
3.40 

3.40 

1 

6.70 

5.90 

5.60 

5.40 

5.70 
6.70 
5.60 
5.50 
5.30 
5.30 
5.10 
5.10 
5.10 
6.10 
5.00 
4.90 
4.80 
4.70 
4.60 
4.50 
4.40 
4.40 
4.30 
4.30 
4.20 
4.20 
4.20 
4.30 
4.30 
4.30 
4.20 

6.20 

4.90 

4.60 

4.50 

4.40 

4.30 

4.30 

4.30 

4.30 
4.20 

4.20 

4.60 

5.80 

5.50 

5.30 

5.40 

5.80 

5.90 

5.90 

5.80 

5.  GO 

5.  GO 

5.40 

5.10 

4.80 

4.60 

4.50 

<•  Observer  resigned  August  16;  new  observer,  secured" September  5, 1903. 
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l.Vilfi'r. 


3W 


(SO 
I, (HO 


•'■*■■ 


5.4 

1,130 

5.5 

1,» 

5.6 

1,310 

5.7 

l,*tt 

5.8 

I.4W 

5.» 

1.5SU 

Table  rslmW 
Kttimalrd  aUHOtg  iHufclftfl "/  1'iii-liiht  Hirer  <it   Y-iit-im,  Ore/.,  far  ISKiS. 


lilA'hunre  in  woud-feeC 

Minimum. 

Minimum. 

lieu. 

"*** 

May  5-31 

1,400 

324 

67i; 

S8.2K 

June 

384           its 

I8Q 

11, 2« 

July 

106 

52 

73 

4.4* 

August -' 

52 

aft 

237 
2, 570 

as 

44 

I A 

73 

188 

100 
775 

»,SSS 

16, 1M 

DM 

55,  J* 

Tin-  |iert<Ml 

! 

172,  en 

_ 

ITMATII.I.A    KIVKU    AT    I'KNIH.ETON,    OSM. 

This  station  was  established  May  22,  1(103,  by  F.  \V.  Huber.  Its 
located  at  the  Miiin  Street  Bridge  at  Pendleton,  Oreg.  A  short  dis- 
tance above  the  bridge  at  which  the  gage  's  located  water  is  taken  ooi 
of  the  river  by  the  Farmers  Mill  ditch.  This  ditch  carries  from  3i|l° 
50  second-feet,  and  at  low  stages  the  entire  river  is  diverted  int0 
it.  The  water  is  returned  to  the  river  at  a  point  about  -t.iMK)  f**1 
below  the  Main  Street  Bridge  and  about  1,500  feet  above  the  railroad 
bridge,  at  which  discharge  measurements  are  made.  The  origin*' 
river  gage  was  a  vertical  1  by  5  inch  board,  10  feet  long,  spiked  tfl 
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the  middle  of  the  left,  or  south,  side  of  the  center  pier  of  the  Main 
Street  Bridge.  On  July  18,  1903,  this  gage  was  replaced  by  a  2  by  6 
inch  board,  10  feet  long,  fastened  in  the  same  position  as  the  original 
gage  and  on  the  same  datum.  During  1903  the  gage  has  been  read 
irregularly  by  the  Geological  Survey  office  at  Pendleton.  Discharge 
measurements  are  made  from  the  Oregon  Railroad  and  Navigation 
Company's  bridge,  about  1  mile  downstream  from  the  gage.  The 
initial  point  for  soundings  is  the  face  of  the  crib  abutment  on  the  left 
bank.  The  railroad  bridge  consists  of  a  single  span  of  145  feet,  there 
being  116  feet  of  trestle  approach  on  the  right  bank  and  an  approach  of 
34  feet  on  the  left  bank.  The  channel  is  straight  for  250  feet  above  and 
200  feet  below  the  railroad  bridge.  The  current  is  swift  at  this  point, 
but  has  a  lower  velocity  than  at  the  bridge  at  which  the  gage  is  located. 
The  right  bank  is  low  and  will  overflow  under  the  trestle  on  this  bank. 
The  left  bunk  is  high  and  is  partly  riprap.  At  low  stages  there  will 
b3  some  backwater  at  the  south  bank.  There  is  but  one  channel  at  all 
.stages.  The  bed  of  the  stream  is  composed  of  gravel  and  may  shift 
slightly.  The  bench  mark  is  the  top  of  the  south  side  of  the  steel 
caisson  at  the  cast  end  of  the  middle  pier  of  the  Main  Street  Bridge. 
Its  elevation  is  16.50  feet  above  the  zero  of  the  gage. 

The  flour  mill  ditch  (Byer's)  takes  100  feet  or  more  of  water  about 
a  mile  and  a  half  above  the  gage  and  returns  it  to  the  river  about  200 
feet  above  the  gage,  so  that  it  interferes  with  the  measurements  in 
no  way  except  for  a  time  during  very  low  water,  when  the  water  is 
drawn  down  and  then  stored  again.  The  gage  was  read  only  when  the 
flow  was  normal.  This  accounts  for  the  few  gage  heights  during  the 
summer. 

The  Farmers  Mill  ditch  does  not  affect  the  reading  of  the  .gage  when 
above  4  feet.  When  the  water  is  below  that  height  it  takes  about  40 
feet  of  water  from  the  river  al>ove  the  gage  and  returns  it  above  the 
bridge,  where  measurements  are  made;  so  for  low  stages  of  the  river 
the  amount  of  water  in  the  ditch  should  be  taken  out  from  the  measured 
discharge  in  making  curve  and  rating  table  and  should  then  be  added 
to  the  discharge  taken  from  the  table.  The  amount  of  water  in  the 
ditch  is  very  uniform  day  and  night,  except  for  a  short  time  in  the 
spring  when  repairs  are  being  made. 

Owing  to  the  changes  in  the  channel,  one  rating  curve  will  not 
answer  for  the  whole  year,  but  two  must  be  made. 

The  observations  at  this  station  during  1903  have  been  made  under 
tue  direction  of  J.  T.  Whistler,  district  engineer. 
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M'KAY  CREEK  NEAR  PENDLETON,  OREG. 

This  station  was  established  May  23,  1903,  by  E.  I.  Davis.  It  is 
ocated  at  the  footbridge  near  the  residence  of  C.  W.  Lyman,  2  miles 
west  of  Pendleton,  Oreg.  The  gage  is  a  vertical  1  by  6  inch  board  11 
reet  long  nailed  to  a  post  which  is  set  in  the  bed  of  the  stream  and 
> raced  to  a  large  poplar  tree.  It  is  about  200  feet  north,  of  C.  W. 
Lyman's  house  and  about  150  feet  below  the  footbridge,  on  the  left 
)ank.  It  is  read  twice  each  day  by  C.  W.  Lyman.  Discharge  meas- 
lrements  are  made  from  the  footbridge,  above  the  gage.  It  has  a  span 
)f  65  feet.  The  initial  point  for  soundings  is  the  end  of  the  log,  of  which 
he  bridge  consists,  on  the  right  bank.  The  channel  is  straight  for 
L50  feet  above  and  100  feet  below  the  bridge.  The  current  has  a  good 
velocity  at  ordinary  stages.  Both  banks  are  high,  not  liable  to  over- 
low,  and  are  without  trees.  There  is  but  one  channel  at  all  stages. 
rhe  bed  of  the  stream  is  composed  of  gravel,  free  from  vegetation, 
md  permanent.  The  bench  mark  is  a  nail  in  a  blaze  on  a  root  of  the 
x>plar  tree  to  which  the  gage  is  braced.  Its  elevation  is  5.82  feet 
ibove  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
;he  direction  of  J.  T.  Whistler,  district  engineer. 

Discharge  measurements  of  McKay  Creek  near  Pendleton,  Oreg.,  in  1903. 


Date. 


Hydrographer. 
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Jaly  31 '  J.  II.  Lewis 
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.....do 
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1.10 
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11 
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UMATILLA    KIVKll   AT    (JIUBOV,    OKE11. 

This  station  was  established  l>y  O.  C.  llabb  July  22,  lS'.Mi.  The 
original  gage  rod  was  located  one -fourth  mile  below  the  nulroX* 
station.  The  gage,  together  with  the  eaide  from  "which  discharge 
measurements  were  made,  was  carried  away  by  a  Hood  in  May,  1!K>-- 
The  bench  mark,  consisting  of  a  crows  on  (he  highest  point  of  the  rock 
to  which  the  original  gage,  was  fastened,  has  also  been  destroyed.  ()(» 
September  10,  1902,  the  station  was  recquipped  with  a  wire  gage, 
cable,  and  car.  The  cable  is  located  in  its  original  position.  To  secure- 
a  better  location  the  new  gage  was  established  a  few  hundred  feet 
nearer  the  cable.  It  is  located  on  a  beam  projecting  over  the  water 
and  spiked  to  the  top  of  the  cribwork  on  the  left  bank  about  10  feet 
north  of  the  railroad  track.  The  wire  gage  was  repaired  .July  2l>, 
1003,  but  no  change  was  made  in  the  datum.  The  length  of  the  wire 
from  the  marker  to  the  bottom  of  the  eye  in  the  center  of  the  web 
of  the  section  of  the  rail  used  as  a  weight,  is  lt>.30  feet     The  initial 
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for  soundings  is  the  face  of  the  tree  on  the  right  bank  to  which 
tble  is  attached.  The  channel  is  straight  for  150  feet  above  and 
;et  below  the  cable.  Both  the  right  and  left  banks  are  low.  The 
f  the  stream  is  composed  of  gravel  and  is  permanent.     Bench 

No.  1  is  the  head  of  a  40-penny  spike  driven  flush  with  the  sur- 
if  the  crib  timber  opposite  the  1-foot  mark  of  the  gage  scale, 
evation  is  8.66  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
any  spike  in  a  telegraph  pole  directly  across  the  railroad  track 
the  gage  and  30  feet  distant.  It  is  about  5£  feet  above  the  ground 
las  an  elevation  of  10.35  feet  above  gage  datum. 
s  gage  is  read  once  each  day  by  Walter  Swart. 
;  observations  at  this  station  during  1JW8  have  l>cen  made  under 

rection  of  J.  T.  Whistler,  district  engineer. 

Ducharge  mtmnrements  nf  Ihnatilbi  River  at  Gibbon,  Oreg.,  in  190.1. 
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Main  daily  gage  height,  in  fed,  of  CmatUln  Hirer  at  Gibbon,  Orrg.,  for  1903. 


Bw- 

Ju. 

jr.-ti. 

Mar 

1  M 

•J.  to 
I  to 

1 1I. 
■  .. 

:  "• 
1  ••} 
■t.16 

X.tt 

1.30 
l.kr 
■■'■ 

m 

.70 

.70 
.70 

-.    • 

*ft 

„ 

m 

' 

_ 

1  -i        Hi 

, 

•■' 

1  n>      r       «u 

15      f 

■  -o     .«     :: 

Apr. 

Muy 

June. 

July. 
0.45 

Ailli. 
0.10 

HapL  <. 

PL 

»„,. 

Dm-. 

ft.00     0 

00 

D.50 

1.80 

:  !■■ 

H 

■JO 

.■IS 

40 

n 

00 

.50 

i.n 

■■ 

<*• 

i\ 

.45 

40 

,» 

00 

.50 

1.70 

OS 

70 

,65 

1.B0 

1  '.' 

.40 

70 

90 

,M 

1.40 

i  id 

i  so 

.: 

■  SO 

.40 

M 

w 

.fiO 

1.KI 

i.<j 

:    -i 

n 

.50 

.40 

NO 

w 

.70 

1,00 

1.15 

1  10 

w 

In 

75 

10 

.70 

i.ai 

I.M 

1.10 

.<* 

IT 

in 

7ft 

"0 

.71) 

I.0U 

1  1. 

'I 

•u 

I.-. 

10 

65 

70 

1.00 

I  10 

■  1" 

«B 

10 

40 

60 

70 

1.00 

1.00 

1.85 

1" 

.70 

40 

40 

65 

70 

1.20 

1.00 

1  30 

.11 

.45 

40 

Id 

60 

71) 

1.30 

1.00 

30 

60 

1.00 

1.26 

■JO 

;u 

« 

« 

m 

TO 

I  JO 

1.00 

LIS 

1. 

OB 

H' 

1" 

00 

7ft 

1.30 

1.90 

1.70 

1  ill 

.0.-1 

.40 

.40 

Nil 

7" 

1.20 

1 .  lift 

.40 

.40 

n 

n 

1. 10 

1.(0 

I.HI 

1    ■' 

.no 

.-II) 

.40 

<m 

7'.i 

1.00 

1.40 

1  70 

ftf, 

k: 

.4U 

.40 

00 

70 

t.10 

1.40 

■   - 

* 

w 

.40 

Ml 

,-.:. 

3.60 

1.90 

368  STKEAM    MEASUREMENTS    IN    IMS,   PART    IV. 

Jtfnm  daily  g'njf  liriyltt,  infest,  •>/  IhnatilUi  Hirer  tit  Gibbon,  Ortg.,for  /9ftf— ConfA   I 
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WALLA    WALLA    HIVEH   AT   MILTON,  OREG. 

This  station  wa*  established  February  14,  1903,  by  T.  A.  Nolile. 
Tim  gage  is  a  vertical  rod  on  the  left  bank  one-half  mile  above  tbr 
county  bridge  and  j«wt  above  the  head-gate  of  an  irrigation  diliK 
The  gage  is  read  onee  each  day  by  William  Wormington.     Durran 
11103  discharge  measurements  were  made  from  a  cable  just  above  tbc 
gage.     Measurements  made  at  this  point  include  the  discharge  of  tbr 
irrigation  ditch  just  below  the  gage.     On  October  29,  1903,  a  ibj 
wire  was  installed  about  35  feet  above  the  county  bridge  to  be  used"1 
making  flood  measurements.     At  the  close  of  the  season  of  1903  tin- 
cable  was  abandoned,  and  discharge  measurements  will  hereafter  be 
made  from  the  highway  bridge.     Measurements  made  at  this  point  do 
not  include  the  discharge  of  the  irrigation  ditch  just  below  the  gag£- 
This  ditch  will  have  to  be  measured  separately.     There  is  a  power 
ditch   taken  out  on  the  left  hank  just  below  the  bridge,  which  i" 
included  in  the  measurements  made  at  the  bridge.     The  initial  poin' 
for  soundings  is  the  end  of  the  lower  chord  on  the  upstream  side  o*^ 
the  bridge  at  the  right  bank.     The  bridge  has  a  single  span  of  75  fee' 
between  abutments.     The  channel  is  straight  for  80  feet  above  and 
for  150  feet  below  the  station.     The  current  is  swift.     Both  banks  ane 
low,  wooded,  but  not  liable  to  overflow.     There  is  but  one  channel  rf 
all  stages.     The  bed  of  the  stream  is  composed  of  gravel,  free  from 
vegetation,  and  liable  to  shift.     The  bench  mark  is  the  top  of  a  sharp 
projecting  rock  4  feet  from  the  gage  and  3  feet  from  the  tree  to  whict* 
the  gage  is  attached.     Its  elevation  is  4.37  feet  above  the  zero  of  the 
gage- 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 
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Discharge  mcaturematU  of  Walla  Walla  River  at  Milton,  Oreg.,  in  1903. 


Date. 

HrdrocnipheT. 

beSEt. 

Di* 

_* 

Fat, 

Sec.-fecL 

February  13 

T.  A- Noble 

1.11 

247 

At  cable  near  gage  rod. 

1.11 

205 

At  county  bridge,  one-half 
mile  below  gage. 

M«j28 

F.  W.  Huber 

1.40 

388 

Do. 

June  34 

J.  H.  Lewie 

.98 

171 

Do. 

At  cable  near  gage  rod. 
At  county  bridge,  one-half 
mile  below  gage. 

1.05 

167 

October  29 

Lewis  and  Yates  . . . 

1.03 

144 

Gaging  at  cable,  near  gage. 

Do 

do 

1.03 

139 

Gaging  at  county  bridge, 
one-half     mile     below 

gage. 

December  28 

H.  A  Yates 

1.16 

224 

Do. 

Do 

J.  H.Lewis 

1.15 

216 

Do, 

1.15 

237 

Gaging  at  cable  near  gage 

Mem  daily  gage  height,  in  feel,  of  WaUa  WaUa  River  at  Milton,  Oreg.,  for  1903. 


370  STREAM    MEASUREMENTS    Iff    HUB,   PART    IV.  !»  »' 

Mean  daily  gage  height,  hi  fret,  of  MUfa  iVntla  Hirer  at  Milton,  fing.,far  ISOS-VwA'A. 
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Haling  taMe  fin-  Wnlta  Wall.i  ftiVr  at  .Villon,  Ijreg.,  front   Ftlirnary  1  to  December  SI,  I'M 
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Table  not -well  rlet ermine" I;  i 
height. 

Eximat* 1  monthly  tlirrhargt ■  of  Walla  Walla  Hirer  at  Milton,  Qrrg.,far  1»U. 

Ubchurgv  til  nocoud-fivl. 

Maitmnm.     Miiilraum. 

February  16-28 

July 

August 

Heptemlier 

October _ .  554  SO  177  10,  ^ 

November 715  127  8ft  B,tS 

December .547  90  2Hfi  IB,  ^ 
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80UTH   FORK  OF  WALLA   WALLA   RIVER  NEAR  MILTON,  OREG. 

This  station  was  originally  established  February  15,  1903,  6  miles 
above  the  mouth  of  the  river  and  12  miles  from  Milton,  Oreg.  The 
gage  was  read  once  each  day  from  the  date  of  establishment  to  October 
81,  1903,  by  N.  Redden.  As  there  were  no  means  for  making  flood 
measurements  at  this  point,  the  station  was  moved  to  the  highway 
bridge  one-fourth  mile  above  the  junction  of  the  North  and  South 
forks,  6  miles  from  Milton.  The  gage  is  a  vertical  li  by  9  inch 
timber,  secured  to  a  stump  on  the  right  bank  three-fourths  mile  above 
the  highway  bridge  and  directly  back  of  the  house  of  the  observer, 
Harry  Huber,  who  reads  the  gage  once  each  day.  Discharge  measure- 
ments are  made  from  the  upstream  side  of  the  single-span  highway 
bridge  one-fourth  mile  above  the  mouth  of  South  Fork.  The  initial 
point  for  soundings  is  the  south  side  of  a  projecting  beam  which 
supports  the  north  end  of  the  lower  chord  of  the  bridge.  The  bridge 
has  a  span  of  65  feet  between  abutments.  The  channel  is  straight 
for  loO  feet  above  and  for  150  feet  below  the  bridge.  The  current 
is  swift.  The  right  bank  is  low,  wooded,  and  liable  to  overflow.  The 
left  bank  is  low,  but  is  not  liable  to  overflow,  and  is  without  trees. 
The  bed  of  the  stream  is  composed  of  gravel,  free  from  vegetation, 
and  not  liable  to  shift  to  any  considerable  extent.  Bench  mark  No.  1 
is  a  20-penny  nail  driven  into  a  cottonwood  tree  1  foot  in  diameter  15 
feet  above  the  gage  rod.  Its  elevation  is  7  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  2  is  a  20-penny  nail  driven  into  the  tree  to 
which  the  gage  is  attached.  Its  elevation  is  7  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 
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DlmJmit*  BMHiirnwHi  tf&mtk  fwt-  u/  ffUta  NWa  Bfifr  mpt  HBhh,  r*qi.,  in  ixa. 
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Mean  daily  gage  height,  in  feet,  of  South  Fbrk  of  Walla  Walla  River  near  Milton,  Ortg., 
for  1 90S— Continued. 
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YAKIMA   RIVBB   AT   KIONA,  WASH. 

This  station  was  established  August  20,  1895.  It  is  located  at.,  the 
highway  bridge  on  the  county  road  about  1,800  feet  northwest  of  the 
Northern  Pacific  Railway  station,  at  Kiona,  Wash.  It  is  about  23 
miles  above  the  mouth  of  the  river.  The  original  gage  consisted  of 
an  inclined  and  a  vertical  section,  spiked  to  the  east  end  of  the  south 
pier  of  the  bridge  and  anchored  with  rocks.  The  present  gage  is  of 
the  old  wire  type,  and  is  located  on  the  downstream  side  of  the 
bridge  between  the  fifth  and  seventh  verticals  from  the  right  bank. 
The  length  of  the  wire  from  the  end  of  the  weight  to  the  marker  is 
27.21  feet.  The  distance  from  the  end  of  the  scale  board  to  the  out- 
side edge  of  the  pulley  is  2  feet.  The  gage  is  read  once  each  day  by 
W.  A.  Kelso.  Discharge  measurements  are  made  from  the  upstream 
aide  of  the  bridge  to  which  the  gage  is  attached.  There  is  a  stay  wire 
70  feet  above  the  bridge.  The  initial  point  for  soundings  is  a  point 
on  the  west  aide  of  the  bridge  100  feet  south  of  the  center  of  the 
south  pier  of  the  main  span.  The  channel  is  straight  for  500  feet 
above  and  for  400  feet  below  the  station.  The  current  has  a 
moderate  velocity.  The  right  bank  is  low,  but  is  well  protected 
by  a  levee,  and  is  not  subject  to  overflow.  The  left  bank  is  some- 
what higher  and  is  not  subject  to  overflow.  The  lied  of  the  stream 
is  composed  of  tine  gravel,  not  subject  to  change.  At  low  water 
the  river  flows  beneath  the  middle,  or  main,  span;  at  high  water  it 
passes  under  an  additional  shorter  span  at  each  end  of  the  bridge. 
Bench  mark  No.  1  is  the  top  of  a  spike  in  the  east  end  of  the 
cap  of  the  first  trestle  bent  on  the  right  bank.  Its  elevation  above 
gage  datum  is  20.94  feet.  Bench  mark  No.  2  is  a  spike  on  the  north 
side  of  the  stay-wire  post  on  the  right  bank.  Its  elevation  above 
gage  datum  is  18.73  feet.  Bench  mark  No.  3  is  a  nnil  in  the  upstream 
end  of  the  first  trestle  bent  on  the  left  bank.  Its  elevation  is  18.73 
feet  above  gage  datum.     The  top  of  the  2-inch  pulley  is  25.02  feet 


374 


stream  HuaosncnnB  in  two,  part  iv. 


i» 


atntve  gage  datum.  The  I'niteil  States  Geological  Survey  standard 
iron  bem-h-murk  post,  near  the  Northern  Pacific  Hallway  -talkm,  tat 
an  elevation  above  sea  level  of  515  feet.  The  elevation  of  gage  datura 
above  BH  level  U  +53  feet.  All  bmeh  marks  an-  marked  "  EL  M." 
with  black  paint. 

The  olwrvationn  at  thU  station  during  1908  have  been  made  unit.-! 
the  direction  of  T.  A.  XoWc,  district  engineer. 

U  ^f  YaUmn  Kirtrat  A'l'owt.  IViuh.,  in  /M». 
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Bating  table  for  Yakima  River  at  Kiona,  Wash.,  for  1908. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

Fret. 

Second-feet. 

Fleet. 

8eecmd-feet 

Feet. 

Second-feet. 

Fed. 

Second-feet. 

3.1 

320 

4.4 

1,250 

6.6 

4,350 

10.0 

12,400 

3.2 

370 

4.6 

1,450 

6.8 

4,740 

10.5 

13,720 

3.3 

430 

4.8 

1,670 

7.0 

5,160 

11.0 

15,100 

3.4 

490 

5.0 

1,900 

7.2 

5,600 

11.5 

16,580 

3.5 

555 

5.2 

2,150 

7.4 

6,040 

12.0 

18,080 

3.6 

620 

5.4 

2,420 

7.6 

6,480 

i 

12.5 

19,580 

3.7 

690 

5.6 

2,700 

7.8 

6,940 

13.0 

21,080 

3.8 

760 

5.8 

3,000 

8.0 

7,400 

13.5 

22,680 

3.9 

835 

6.0 

3,320 

8.5 

8,590 

4.0 

910 

6.2 

3,650 

9.0 

9,820 

4.2 

1,070 

6.4 

3,990 

9.5 

11,100 

Fable  well  defined  to  9  feet  gage  height;  uncertain  above  9  feet.    Rating  table 
1903  below  4.30  and  above  11.20  same  as  that  for  1902. 

Estimated  monthly  discharge  of  Yakima  River  at  Kiona,  Wash.,  for  1903. 

[Drainage  area,  5,230  square  miles.  ] 


Month. 


luary 

bruarv 

irch  a 

>ril 

*y 

ne 

iy 

lgU8t 

ptember 

rtober 

>vember 

!cember 

The  year 


Discharge  in  second-feet. 


Maximnm. 


23,480 


Minimum. 


17,180 

3,000 

4,350 

2,420 

10,840 

2,700 

11,360 

4,740 

16,880 

9,320 

23,480 

11,100 

9,820 

2,150 

2,150 

555 

1,450 

320 

5,600 

1,070 

5,160 

2,280 

11,360 

2,700 

Mean. 


6,938 

2,985 

4,018 

7,426 

12,816 

18, 182 

5,192 

1,119 

92-J 

3,006 

2,979 

5,0W 


320  '    5,882 

I 


Total  in 
acre-feet. 


Run-off. 


426,601 

165, 778 

247, 057 

441,878 

788, 025 

1,081,904  , 

319, 244 

68,805 

54, 982  j 

184,832 

177,263 

307,684 


Second-feet 

per  wiuare 

mile. 


1.38 

.57 

.77 

1.42 

2.45 

3.48 

.  99 

.21 

.18 

.57 

.57 

.96 


Depth  in 
inches. 


1.53 

.59 

.89 

1.58 

2.82 

3.88 

1.14 

.24 

.20 

.66 

.64 

1.11 


4,  264, 053 


1.12 


15.28 


u  March  27  interpolated. 
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YAKIMA    RIVER    AT  tTNION    GAP,    WASHINGTON. 
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Yakima  River  enters  Qolumbit  River  just  above  the  town  of  Paw. 
he  first  measurement  of  the  river  m  made  at  this  point  on  AugiM 
t,  1893.     At  that  time  there  was  an  old  vertical  river  rod  attached  b 
10  central  pier  of  the  bridge.     As  the  foot  of  this  at  low  water  wa- 
tered by  rock  and  could  not  l>e  read,  an  inclined  gage  was  put  in 
isition  at  the  west  end  of  the  county  bridge.     This  consisted  of  two 
ieees  of  timber,  having  a  total  length  of  24  feet.     These  were  firmly 
icured  to  timbers,  bedded,  and  loaded  with  rock.     The  gage  rod  was 
linted  white  and  lettered  b  vertical  feet  and  tenths  of  a  foot     After 
lis  new  gage  was  located  it  was  ascertained  that  the  readings  on  the 
d  gage  would  be  1.13  feet  higher  than  on  the  new.     The  zero  of  this 
SW  gftg'e  was  19.02  feet  below  the  top  of  the  rail  of  the  Northern 
acifie  Railway  immediately  west  of  the  west  end  of  the  bridge,  which 
as  about  40  feet  from  the  gage.     The  high-water  mark  at  tliat  time 
lowed  that  a  flood  had  risen  to  8.80  feet  on  the  old  gage.     Reading 
;  i  this  point  were  begun  on  October  2,  181)3,  and  continued  during  the 
following  winter  and  spring  until  May  111,  1894.     Owing  to  the  de- 
struction of  the  gage  hy  floods  the  station  was  for  a  time  abandoned. 
During  August,  1895,  Arthur  P.  Davis  visited  the. locality  and  found 
that  the  section  was  not  favorable  fur  making  discharge  measurement*. 
He  accordingly  selected  the  present  station,  which  is  located  at  Union 
Gap,  C  miles  below  North  Yakima,  Wash.,  and  1,000  feet  below  the 
highway  bridge.     It  is  about  3  miles  above  the  intake  of  the  Sunny- 
side  canal.     The  station  is  of  value,  as  it  is  the  only  point  near  the  large 
irrigated  area  above  and  below,  which  is  unaffected  by  the  taking  out 
of  water  in  irrigating  canals.     The  gage  rod  is  inclined  and  is  attached 
to  a  willow  stump  and  post  set  in  the  ground.     It  is  read  once  each 
day  by  H.  Kennedy,  the  section  foreman.     Discharge  measurements 
arc  made  by  means  of  a  cable,  car,  and  tagged  wire  150  feet  above  the 
gage  and  1,000  feet  below  the  highway  bridge.     The  initial  point  for 
soundings  is  a  cross  chiseled  on  a  rock  2.7  feet  from  the  cable  support 
on  the  right  bank.     The  channel  is  straight  for  1,000  feet  above  and 
below  the  station.    The  current  has  a  moderate  velocity.    The  right 
bank  is  high,  not  liable  to  overflow,  and  is  covered  with  sagebrush. 
The  left  bank  is  a  low  gravel  bar,  liable  to  overflow.     The  bed  of  the 
stream  is  composed  of  gravel,  free  from  vegetation,  and  is  permanent. 
There  is  one  channel  at  low  water  and  two  channels  at  ordinary  and 
flood  stages.     Bench  mark  No.  1  is  the  top  of  a  large  bowlder  between 
two  other  bowlders  43  feet  north  of  the  gage  and  6.5  feet  east  of  the 
fence.     Its  elevation  is  17.52  feet  above  the  zero  of  the  gage.     Bench 
mark  No.  2  is  the  top  of  a  large  bowlder  under  the  railroad  fence  12 
feet  north  of  the  gage.     Its  elevation  is  21.29  feet  above  the  zero  of 
the  gage.     The  elevation  of  the  initial  point  for  soundings  is  17.45  feet 
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:e  the  zero  of  the  gage.     The  bench  marks  are  marked  "B.  M." 
i  black  paint 

lie  observations  at  this  station  during  1903  have  been  made  under 
direction  of  T.  A.  Noble,  district  engineer. 


Discharge  measure 

menli  of  Yakima  River  at  Union  Gap,  Washington,  in 

1903. 
Discharge. 

Data. 

Hj-drographer. 

height. 

Fat. 
6.40 

4.87 

Steotui-fcrt. 
5,046 

n  daily  gage  height,  in  feet,  of  Yakima  River  at  Union  Gap,  Wathington,  for  1903. 
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Hat  in;)  tiilJ,-fi,r   Ytd-imn  /,'i.ir  .1/  f'tiimi  fltt/i,    Wtwhinijfon.,  fur  1S02  and  ISO-! 


il'Z-ia. 

pinkest, 

1«e 
MfM. 

gM if-t 

Fret. 

ni*ch»rge. 

Mt& 

nktm  1 

nn, 

Vmml/rt. 

n >■!■•'. 

m. 

- 

4,0 

820 

5.  H 

3,100 

7.6 

7,800 

S.4 

15,01 

4.2 

1.020 

0.0 

s,  .wo 

7.8 

8,500 

0.6 

[S.9H 

4.4 

1, 230 

11,2 

3,  oho 

8.0 

0,200 

B.8 

16.81' 

i.« 

1,450 

0.4 

J.  160 

8.2 

tOi  em 

10.0 

i;  no 

4.K 

i.im 

0.0 

4,960 

M 

10,800 

10.5 

n>,w  I 

5,o 

I.  940 

0.8 

5.450 

8.0 

11,(100 

ll.it 

a,  so  ■ 

5.2 

2.2111 

7.0 

5,050 

8.8 

12,400 

11.5 

24,1511  1 

.5.4 

2.500 

7.2 

11,550 

0.0 

IS,  »Q 

12.0 

n,7M 

5.0 

2,  Hill 

7.4 

7,1.50 

0.2 

14, 100 

Hitiimiled  munthl't  <lndtiiri)t  •:•/  Yakima  Jim,-  ut  I'niuii  Huji,   Wti.'hiti,jiit,i,  i,.i  : 
(Uniting?  nrvtt,  s.aji)  squiiri'  mil™. J 


Mean. 


January 

Fuliruiiry 

May 

July  - 

September. . . 

October 

November  • .. 
December  . . . 

Tin-  M-. 


2,500 
2,350 
2,350 
4.210 
8,(00 
11.200 
2,  BSQ 


1.810 
2, 600 

2,050 


42S,  037 
145.286 

212,747 


0,076 

2,0111 
3,400 
6,417 

12,706 

19,208  |  1,142,855 
5,49»|      338,120 


1.501  ! 
1,446 
11,071 


02,  293 
80,043 
225, 721 
233,  250 
300, 037 


6,037    4,377,494 
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NACHES  RIVER  NEAR  NORTH  YAKIMA,  WASH. 

T?his  station  was  established  August  14,  1893,  by  F.  H.  Newell,  at 
point  a  few  hundred  yards  above  the  mouth  of  the  Naches  River, 
^ar  the  bridge  of  the  Northern  Pacific  Railway.    The  vertical  gage 
**»*  nailed  to  the  cribwork  on  the  right-hand  side  of  the  river,  above 
tie  railroad  bridge,  and  could  be  read  easily  from  the  track.     The 
-3-foot  mark  was  9.07  feet  below  the  top  of  the  rail  on  the  bridge,  the 
Sage  being  about  (K)  feet  easterly  from  the  rail.     The  top  of  the  iron 
tHer,  on  the  southeast  end  of  the  county  bridge,  was  5.87  feet  al>ove 
this  12-foot  mark.     Measurements  were  made  from  the  county  bridge. 
The  locality  was,  however,  not  favorable  for  the  purpose,  as  the  water 
is  very  swift,  and  was  broken  by  the  piers  of  the  bridge.     Owing  to 
the  difficulty  of  securing  accurate  measurements  the  readings  were 
discontinued  on  Septeml>cr  20,  1894,  and  not  resumed  until  August 
19,  1895.    The  flood  of  November  1890,  modified  the  chaunel  very 
greatly,  depositing  a  large  mass  of  coarse  gravel  and  small  bowlders 
along  the  right  side  of  the  channel  at  the  section,  so  that  the  rod  was 
about  50  feet  from  the  edge  of  the  water  at  low  stages.    The  cur- 
rent is  swift,  even  at  low  water.     On  account  of  the  instability  of 
the  channel  the  station  was  abandoned  in  February,  1897,  although  a 
number  of  discharge  measurements  were  made  during  the  season. 
The  station  was  located  below   the  heads  of  a  number  of  ditches. 
May  19,  1897,  a  station  was  established  on  Yakima  River,  5  miles 
above  the  mouth  of  the  Naches,  at   the    Northern   Pacific  Railway 
bridge  near  Selah,  Wash.,  with  the  idea  that  the  difference  in  dis- 
charge between  this  station  and  the  one  at  Union  Gap  would  give 
approximately  the  discharge  of  Naches  River.     Two  ditches,  those  of 
the  Moxec  Valley,  are  taken  out  l>etween  the  two  points,  but  their 
amount  is  about  counterbalanced  by  that  received  from  Atanum  Creek 
and  the  wastage  at  Old  Town. 

The  North  Yakima  station  was  reestablished  on  February  1,  1898, 
and  the  station  at  Selah,  on  Yakima  River,  was  discontinued.  Since 
the  reestablishment  of  the  Naches  station  the  river  channel  has  been 
in  a  condition  more  favorable  for  meter  observations  than  formerly. 
Discharge  measurements  are  made  from  the  lower  side  of  the  high- 
way bridge.  A  new  horizontal  gage  rod,  with  wire  and  weight,  was 
attached  to  the  main  span  of  the  Northern  Pacific  Railway  bridge  at 
the  mouth  of  the  Naches,  a  few  hundred  feet  downstream  from  the 
highway  bridge.  The  length  of  the  gage  wire  from  index  to  foot  of 
weight  was  30.41  feet.  The  pulley  distance  was  5.844  feet.  The  ele- 
vation of  top  of  pulley  was  24.57  feet.  The  bench  mark  was  the  top 
of  the  north  end  of  east  sill  of  clearance  posts,  about  L50  feet  north  of 
Northern  Pacific  Railwav  bridge.  Klevation.  23.7*50  feet  al>ove  zero 
of  gage.     On  December  27,  1898,  Mr.  Arnold  connected  the  highway 
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bridge  with  this  bench  mark.  The  top  of  the  northeast  concrete  pi« 
was  found  to  he  at  an  elevation  of  22.09  feet,  and  the  top  of  the  hridp- 
post  at  the  150-foot  mark  at  an  elevation  of  SB- 70  feet  above  ten. 
The  distance  from  the  top  of  tho  post  to  the  surface  of  the  water  hw 
been  carefully  measured  at  each  discharge  measurement,  so  that  the 
exact  river  height  at  the  highway  bridge  is  kuown. 

On  June  20,  1901,  the  gage  rod  and  la-nch  mark  having  bwo 
disturbed  during  alterations  to  the  railroad  bridge  and  approaches.  I 
new  4  by  4  inch  inclined  gage  rod  was  established  on  the  left  bank  i>1 
the  river,  30  feet  downstream  from  the  railroad  bridge.  This  istlit 
gage  in  present  use.  The  lower  section  of  the  rod  is  inclined  at  at 
angle  of  36°  30'  with  the  horizontal.  The  upper  section  is  inclined  al 
an  jingle  of  S0G  with  the  horizontal.  On  September  21,  1903,  thi 
station  was  equipped  with  a  cable,  car,  tagged  wire,  and  stay  wire 
The  cable  is  located  ISO  feet  above  the  Northern  Pacific  Railway 
bridge,  and  170  feet  below  tho  highway  bridge,  at  which  dischargi 
measurements  were  formerly  made.  The  stay  wire  is  85  feetalxjvt 
the  cable.  The  cable  has  a  total  span  of  280  feet.  The  initial  poini 
for  soundings  is  tho  south  face  of  the  cottonwood  tree  to  which  the 
cable  is  fastened,  on  the  north  bank.  The  channel  is  straight  for  li* 
feet  above  and  for  75  feet  below  the  cable.  The  current  is  swift.  Botli 
banks  are  low  and  covered  with  gravel.  At  (toad  stages  the  rock-tilled 
crib  will  prevent  overflow  on  both  banks.  The  bed  of  the  stream  i- 
composed  of  gravel,  free  from  vegetation,  and  somewhat  shifting. 
Bench  mark  No.  1  is  a  cross  in  the  top  of  the  center  of  the  down- 
stream end  of  the  railroad  bridge  pier  on  the  right  bank.  Its  eleva- 
tion above  the  zero  of  the  gage  is  19.94  feet,  and  above  sea  level  is 
1,090  feet.  Bench  mark  No.  2  is  a  railroad  spike  driven  into  the 
south  side  of  the  telegraph  pole,  23  feet  north  of  the  gage  and  21  feet 
east  of  the  railroad  track.  Its  elevation  is  17.81  feet  above  the  zero 
of  tho  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 
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Mean  daily  gage  height,  in  feet,  of  Naches  River  near  North  Yakima,  Wash.,  for  1903. 


Day. 

Jan. 

Peb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

6.80 
6.80 
7.20 
8.10 
9.00 
8.50 

a  8. 00 
7.60 
7.80 
7.20 
7.10 
7.00 
6.90 

a  6. 80 
6.70 
6.60 
6.50 
6.50 
6.50 
6.50 

a  6. 60 
6.70 
6.70 
6.80 
6.80 
6.80 
6.80 

a6.70 
6.70 
6.60 
6.60 

6.50 
6.40 
6.30 

a6.30 
6.30 
6.30 
6.80 
6.25 
6.20 
6.20 

a  6. 20 
6.20 
6.20 
6.20 
6.15 
6.10 
6.10 

a  6. 10 
6.10 
6.00 
6.00 
6.00 
6.00 
6.00 

a  6. 00 
6.00 
6.00 
6.00 

a  6. 00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

a&00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

a  6. 00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

a  6. 15 
6.80 
6.50 
6.60 
6.90 
7.00 
7.40 
7.55 
7.70 
7.60 

a  7. 50 
7.40 
7.30 
7.20 
7.15 
7.10 
7.00 

o7.00 
7.00 
7.00 
7.00 
6.95 
6.90 
6.80 

a  6. 80 
6.80 
6.90 
7.00 
7.00 
7.00 
7.10 

a7.20 
7.80 
7.60 
7.70 
7.70 
7.70 
7.90 

«7.90 
7.80 

8.00 
8.20 
8.35 
8.50 

a  8. 90 
9.10 
9.00 
8.60 
8.40 
8.36 
8.30 

a  8. 60 
9.00 
9.40 
9.20 
8.70 
8.50 
8.30 

a  8. 10 
7.90 
7.70 
7.60 
7.50 
7.66 
7.80 

a  8. 20 
8.40 
8.30 
8.30 
8.70 
9.30 

9.90 

10.00 

a9.70 

9.20 

8.90 

9.00 

9.40 

9.80 

10.00 

al0.20 

10.10 

10.00 

10.00 

9.80 

9.60 

10.10 

alO.OO 

9.60 

9.10 

9.00 

9.00 

9.00 

8.70 

a  8. 60 

8.50 

8.50 

8.40 

8.35 

8.30 

8.30 

(«) 

7.90 
7.80 
7.60 
7.60 
7.40 
7.60 

a7.50 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 

a7.30 
7.20 
7.00 
7.00 
7.00 
7.06 

a  7. 10 
7.10 
7.10 
7.00 
6.90 
6.80 
6.70 
6.60 

a6.60 
6.40 
6.30 
6.20 

6.10 
6.10 
C.10 
6.00 

a  5. 90 
5.90 
5.80 
5.80 
5.80 
5.80 
6.70 

a  6. 70 
5.60 
5.60 
5.60 
5.55 
5.50 
5.50 

a  5. 50 
5.50 
5.40 
5.40 
5.35 
5.80 
5.30 

a  5. 30 
5.80 
5.30 
5.30 
5.20 
6.20 

5.20 

a  6. 10 
6.10 
6.10 
5.00 
5.00 
5.00 
5.00 

a5.00 
5.00 
5.10 
6.10 
5.15 
5.20 
5.20 

a  5. 20 
5.20 
5.20 
5.20 
5.15 
5.10 
5.20 

a  6. 30 
5.40 
5.50 
5.50 
5.40 
5.30 
5.30 

a6.20 

5.20 
5.10 
6.10 
5.60 
6.10 

a  6. 60 
7.30 
7.00 
6.90 
6.70 
6.85 
7.00 

a  7.00 
7.00 
7.00 
7.00 
6.90 
6.90 
6.90 

a  6. 60 
6.90 
6.80 
6.80 
6.70 
6.65 
6.60 

a6.60 
6.60 
6.70 
6.70 
6.60 

6.65 
6.50 
6.40 
6.40 
6.50 
6.80 
7.80 
7.50 
7.20 
7.10 

a7.00 
7.00 
6.90 
6.80 
6.70 
6.60 
6.60 

a6.60 
6.60 
6.60 
6.60 
6.60 
6.60 
6.60 

a  6. 60 
6.70 
6.80 
7.30 
7.40 
7.50 

8.80 

2 

8.60 

3 

8.80 

4 

8.00 

5 

7.70 

6 

7.50 

7 

7.30 

8 

a  7. 10 

9 

7.00 

10 

6.90 

11 

6.80 

12 

6.70 

13 

6.65 

14 

6.60 

15 

a  6. 60 

16 

6.80 

17 

6.90 

18 

6.90 

19 

6.80 

20 

6.76 

21 

6.70 

22 

a  6. 60 

23 

6.60 

24     

6.60 

25 

6.40 

26 

6.30 

27 

6.25 

28 

6.20 

29 

6.10 

30 

6.10 

31 

6.10 

a  Sundays  interpolated. 
Bating  table  for  Naches  River  near  North  Yakima,  Wash,  for  1902  and  1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fret. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

5.0 

200 

6.4 

1,350 

7.8 

3,  810 

9.2 

8,110 

5.2 

300 

6.6 

1,595 

8.0 

4,370 

9.4 

8,750 

!       5.4 

425 

6.8 

1,860 

8.2 

5,010 

9.6 

9,390 

5.6 

570 

7.0 

2,152 

8.4 

5,650 

9.8 

10,030 

5.8 

735 

7.2 

2,580 

8.6 

6,290 

10.0 

10, 670 

6.0 

920 

7.4 

2,950 

8.8 

6,830 

10.2 

11, 310 

6.2 

1,125 

7.6 

3,360 

9.0 

7,470 

- 

STREAM    MEASUREMENTS    IN    1N13,    PART    IV.  [»■« 

iitnnllihi  tliiehartjf  of"  Sae-he*  R'ner  nenr  AnrtA  FtUsiM,  It'irA,,  in  BH 
fliinltmgr  una.  l,MU*|iun-  mite*.] 


TIETON    RrVER    JfEAB    NORTH    YAKIMA,   WASH. 

The  gaging  station  on  this  stream  was  established  April  14. IW'2 
at  a  point  immediately  below  the  mouth  of  Oak  Urwk,  in  sec.  'A.  T.  1 
N.,  It.  ltJ  E.  of  the  Willamette  meridian,  and  about  '2'2  miles  frm 
North  Yakima  l>y  road.  The  gage  rod  is  inclined  at  an  angle?  of  55 
with  the  horizontal  and  is  on  the  left  hunk  of  the  stream.  It  consist 
of  a  1  hv  5  inch  cedar  plank  supported  and  braced  by  stout  lojr- 
The  equipment  witli  which  measurements  are  made  consist."  of  ■ 
i-inch  gal  van  ized-iron  cubic  supporting  a  wooden  car,  tag  wire,  aw 
stay  wire.  The  initial  point  for  soundings  is  a  cross  chiseled  in  i 
ledge  with  a  black  ring  painted  around  it.  It  is  under  the  cabin, 
feet  east  of  the  west  shear  legs.  The  observer  is  Omer  Tetherow. 
farmer.  There  are  no  side  channels  and  the  banks  are  not  subject  I 
overflow.  The  lied  of  the  stream  is  rocky,  with  shifting  gravel  bur 
which  make  it  difficult  to  find  suitable  cross  sections  for  meter  nw.i 
urements.  The  point  selected  for  the  station  is,  however,  a  fuirl 
good  one,  and  the  channel  is  straight  both  al>ovc  and  below  the  static 
for  several  hundred  yards. 

The  observations  at  this  station  during  1!*03  have  been  made  unci) 
the  direction  of  T.  A.  Noble,  district  engineer. 


'-]  COLUMBIA   K1VER   DRAINAGE    BASIN.  383 

Discharge  meamremenU  of  Tieton  Hirer  near  North  Yakima,  Wash.,  in  1903. 


Dale. 

Hydros  rapher. 

3af[G  height 

fi.00 
8.80 
9.70 

Uncharge 

Mean  daily  gage  height,  in  feet,  of  Tiebitt  River 


r  North  Yakima,  Wash.,  for  /9ft*. 


10.  is  ; 
0.B5  i 
It.  m    ; 
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Rating  takk  Jot  Tiitom  Rinr  ntar  North  Yakima,  Wash.,  for  1 90S  and  1903. 


Dtwlurgc. 

ImSm. 

ln-H-N  iirit-  ■. 

Ongc 

Discharge. 

HeUtht. 

■«» 

fret. 

Samut-fret. 

Fta. 

Hiei'Wl-fnt. 

FtrL 

SiwHid-/re(. 

Ftrt 

Srtovt-jftt 

au 

120 

372 

8.4 

900 

9.6 

2,310   ' 

6.2 

HP 

7.4 

420 

8.6 

1,110 

9.8 

3,650 

6.4 

200 

7.6 

484 

8.8 

1,350 

10.0 

2,700  1 

6.6 

240 

7.8 

500 

9.0 

1,590 

11.0 

3,990 

6. 8 

284 

8.0 

640 

9.2 

1,680 

7.0 

89 

S.2 

750 

9.4 

2.070 

Intimated  mtiiUhlti  d'whargr 


>f  Tirtrm  Iltixr  limr  North  Yakima,   Wash.,  Jot  1903, 
[Dninagi-  utiiL,  im  square  miles.] 


DIkIuuju  Id  ae«mtl-fecl. 

Total  in 
ucre-feut. 

»~* 

Month. 

Mutiniuin. 

Minimum. 

Mean. 

BecDod-few 

■■Mr 

DopiLin 

3,630 

467 
1,290 
1,350 
2.790 
4,470 
2.190 
600 
.541 
1, 170 
1,470 
1,830 

HO 

328 
.560 
1,000 
1,710 
580 
420 
339 
110 
372 
881 

958 
385 
500 
789 
1,682 

58,906 
21,382 
30,744 
46,949 

103, 422 

3.31 

1.33 
1.73 
2.73 
5.82 
10.24 
3.  50 
1.75 
1.42 

2.24 

2.10 

Vpri! 

1,011  |      62,164 
507         31, 174 
410         24, 397 
470         28, 899 
646  '       38, 440 
608         37,384 

The  year 

4,470 

no 

910       859,  992 

3.15 

43.81 

CLEALUM    K1VEH  NEAU    KOSLYN,  WASH. 

This  station  was  established  October  10,  1903,  by  G.  H.  Bliss,  ll 
is  located  1,000  feet  below  the  outlet  of  Lake  Clealum.  It  is  2$  mill* 
northwest  of  Roslyu  and  6&  miles  northwest  of  Clealum,  Wash.  TV 
gage  is  an  inclined  rod  on  the  left  bank,  20  feet  upstream  from  the 
•.■able.  It  is  read  once  each  day  b}T  Charles  M.  Davis.  Discharge  meas- 
utements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay 
wire.  The  initial  point  for  soundings  is  the  south  face  of  the  black 
pine  tree,  18  inches  in  diameter,  to  which  the  cable  is  fastened,  on  the 
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left  bank.  The  channel  is  straight  for  300  feet  above  and  for  900  feet 
below  the  station.  The  current  is  swift.  Both  tanks  are  high,  not 
liable  to  overflow,  and  are  heavily  timbered.  The  bed  of  the  stream 
is  composed  of  gravel,  free  from  vegetation,  and  permanent.  The 
bench  mark  is  a  large  spike  driven  into  the  root  of  the  tree  to  which 
the  cable  is  fastened,  on  the  left  bank.  The  root  is  on  the  east  or  down- 
stream side  of  the  tree,  and  the  tree  ia  blazed.  The  elevation  of  the 
bench  mark  is  17.40  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

The  following  discharge  measurement  was  made  by  G.  H.  Bliss 
in  1903: 

October  10:  Gage  heigbt,  3.65  feet;  discharge,  1,143  eecond-feet. 
Mean  daily  gage  height,  in  feel,  of  CUalum  River  near  Rotlyn,  Wash.,  for  1903. 


D»r- 

Oct. 

»... 

Dm. 

D«y. 

Oct 

Sot. 

Deo. 

Dv 

Oct. 

4*0 
4X3 
47S 

4M 
408 

2.  OS 

:.f. 

a  so 

NOV. 

419 

430 

126 

470 
S.4B 
8.  St 
4.4S 

Dm. 

■  \, 
tit 

i.i 
1» 

.  in 
.    V. 

■  £, 

an 

in 

.  IT 

5.20 
9.90 

0.70 
6.  SO 

4.70 

•.96 

1.70 
3.15 

:(.  ;:n 

12 

4.05 

4.16 
3.00 
5.05 

.!.:-.n 
3. 18 
3.0§ 

am 

8.06 
4K> 
ISO 
445 
455 
4« 
4  4ft 
4« 
440 
440 
4» 

2.00 

2.80 
476 
170 

2.«5 

463 
466 

400 

33 

13 

w 

2M 

» 

4*0 

6 

IS 

27 

2  28 

t 

17 

V. 

426 

j 

IB 

ffl 

4  IB 

B 

10 

30 

418 

10 

km 

8.72 

■a 

„ 

a 

KACHESS    RIVEK   NEAH   GASTON,  WASH. 

This  station  was  established  October  14,  1903,  by  G.  II.  Bliss.  It 
is  located  2  miles  northwest  of  Easton,  Wash.,  and  one-half  mile 
below  the  foot  of  Lake  Kachess,  at  which  a  dam  is  being  constructed 
by  the  Cascade  Canal  Company.  The  gage  is  an  inclined  rod  on  the 
left  bank,  directly  under  the  cable.  The  gage  is  read  once  each  day 
by  W.  W.  Johnson.  Discharge  measurements  are  made  by  means  of 
a  cable,  car,  tagged  wire,  and  stay  wire.  The  cable  is  of  one-half 
inch  plow  steel  and  has  a  span  of  120  feet.  The  initial  point  for  sound- 
ings is  the  south  side  of  the  aspen  tree  to  which  the  cable  is  fastened, 
on  the  left  bank.  The  channel  is  straight  for  600  feet  above  and  for 
150  feet  below  the  station.  The  current  is  swift  at  high  stages  only. 
Both  banks  are  high,  wooded,  and  not  liable  to  overflow.  The  bed 
of  the  stream  is  composed  of  gravel  and  rocks,  free  from  vegetation. 
The  bench  mark  is  the  top  of  a  large  wire  nail  driven  into  the  south 
side  of  the  large  aspen  tree  to  which  the  cable  is  fastened,  on  the  left 
or  north  bank.  The  tree  is  blazed  and  is  marked  "  B.  M."  with  black 
jbb  100—04 25 
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paint.     The  nail  in  near  the  base  of  the  tree  and  has  an  elevation  of 

11,37  fast  above  tbe  neaof  the  gage. 

The  observations  at  this  station  during  1808  have  been  made  Ondu 
the  direction  of  T.  A.  Noble,  district  engineer. 
The  following  discharge  measurement  was  made  by  G.  H.  Bii* 

October  14;  Gftge  lieiehl.  5..fl)  feet;  diac.barjte,  642  eewn<l-feet. 
Itan  doijfe  juyr'  Arij/i(,  m/ert, (JJ1  K'lctiex*  ftiei-r  ntnr  Kiuion,  Wish. ,  /or  /AW 


Mr. 

U.J. 

„„. 

,.«, 

B»y. 

Mr. 

Ik 

, 

6.S 

M 
ft  4 

L 

_ 

3fi 

u 

4.1 

1.5 
4.S 

a 

,- 

4.1 

a 

m" 

4 

j. 

., 

* 

B 

a.»l  4.3 

1.1     11 

451    4.S 

11                               |.!> 

- 

.J   ft* 

23 

" 

YAKIMA    RIVER    NEAR    MARTIN,  WASH. 

This  station  was  established  October  is,  1908,  by  G.  II.  BKn.    fl 

is  bested  1, l)(H»  feet  below  the  outlet  of  l^ike  Keecholus  and  80S  (t'« 
below  tin-  dam  of  the  Cascade  Lumber  Company.  It  is  -t  miles  norik- 
west  of  Martin,  Wash.  The  gage  is  in  two  sections  and  is  located 
the  right  bank  just  alwve  tbe  cable.  The  lower  inclined  section  m 
from  5  to  7  feet.  The  upper  vertical  section  reads  from  7  to  13  feet 
The  gage  is  read  once  each  day  by  Christian  Hansen.  Dischug) 
measurements  are  made  by  means  of  a  cable,  ear.  tagged  wire,  iiwl 
stay  wire.  The  cable  has  a  total  span  of  S0O  feet.  The  initial  noiul 
for  soundings  is  the  north  face  of  the  tree  on  the  south,  or  right,  hank, 
to  which  the  cable  is  fastened.  The  channel  is  straight  for  600 fell 
above  and  for  350  feet  below  the  station.  Both  banks  are  high,  not 
liable  to  overflow,  and  are  heavily  timbered.  The  current  is  swift 
There  is  but  one  channel  at  all  stages.  Bench  mark  No.  1  is  the  top 
of  a  spike  in  the  root  of  a  large  cedar  tree  near  the  gage  on  the  rijibt 
bank.  The  root  is  on  the  south  side  of  the  tree  and  is  blazed.  The 
elevation  of  the  bench  mark  is  15,63  feet  al>ove  the  zero  of  the  gagi-- 
Bench  mark  No.  'J  is  the  top  of  a  spike  in  the  root  on  the  uortl 
side  of  a  large  cedar  tree  50  feet  south  and  50  feet  west  of  the  gyp. 
Its  elevation  is  21.67  feet  above  the  zero  of  the  gage.  The  bed  of  lh» 
stream  is  composed  of  gravel,  free  from  vegetation,  and  permanent- 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

The  following  discharge  measurement  was  made  by  G.  H.  BlifS'D 
1SK13: 

Oetol.er  IS:  liaiie  hi'iiilit,  7.'<  fivl ;  iliM-liiirirf,  -'i-l  sei'iini-feet. 
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CHELAN   RIVER  BELOW  LAKE  CHELAN,   WASHINGTON. 

This  station  was  established  November  6,  1903,  by  G.  H.  Bliss.  It 
3  located  at  the  highway  bridge  3,000  feet  below  the  outlet  of  the  lake 
iid  4  miles  northwest  of  Chelan  Falls.  The  gage  is  a  vertical  rod  16 
eet  long  attached  to  the  third  pile  bent  of  the  northwestern  approach 
o  the  bridge.  It  is  read  once  each  day  by  G.  L.  Richardson.  Dis- 
faarge  measurements  are  made  from  the  downstream  side  of  the  new 
i  Ighway  bridge,  to  which  the  gage  is  attached.  The  initial  point  for 
oundings  is  the  end  vertical  on  the  downstream  side  of  the  bridge  at 
he  northwest  approach.  The  channel  is  straight  for  50  feet  above  and 
or  150  feet  below  the  station.  The  right  bank  can  not  overflow.  The 
eft  bank  is  lower  than  the  right,  but  is  not  liable  to  overflow.  Both 
*anks  are  without  trees.  The  bed  of  the  stream  is  composed  of  rocks 
nd  gravel,  free  from  vegetation,  and  somewhat  liable  to  shift.  The 
>ench  mark  is  a  wire  spike  driven  into  the  root  of  a  large  cottonwood 
fee,  which  is  40  feet  downstream  from  the  northwestern  approach  to 
he  bridge  and  30  feet  from  the  river.  The  root  is  on  the  west  side  of 
he  tree.  The  elevation  of  the  bench  mark  is  11.86  feet  above  the 
ero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
he  direction  of  T.  A.  Noble,  district  engineer. 

The  following  discharge  measurement  was  made  by  G.  H.  Bliss  in 
903: 

November  6:  Gage  height,  6.60  feet;  discharge,  1,764  second-feet. 

fean  daily  gage  height,  in  feet,  of  Chelan  River  below  Lake  Chelan,  Washington,  for  1903. 


Day. 

Nov. 

Dec. 

Day. 

I 

Nov. 

6.60 
6.55 
6.60 
6.50 
6.48 
6.  -15 
6.45 
6. 43 

Dec. 

6.20 
6.10 
6.  00 
5.  M0 
5.90 
5.90 
5.  95 
6.00 

Day. 

Nov. 
1 

1 

Dec. 

i 

Day. 

Nov. 
..'  6.15 

Dec. 

6.18 
6.35 
6.30 
6.28 
6.28 
6.30 
6.28 
6.25 

1  9 

10 

11 

!  12 

14 
1  lb'.'.'.'. .'.'.'.'. 
!  16 

17 

18 

19 

20 

21 

o  > 

6.40 

:  6.35 

'  6.31 

6.30 

6.30 

6.30 

1  6.28 

,  6.22 

1 

6.00  ' 
5.90  ; 
5.90  j 
5.90 
5.88 
5.90 
5. 92 

5.95 

i 

25 

5.97 

26 

. .  6. 16 

6.00 

27 

. -i  6.18 

5.95 

-* 

29 

30 

31 

i 

6.20 
.   6.20 
..'  6.18 

5.90 

5.90 

6.60 
6.59 
6.61 

5.85 

23 

24 

METHOW    RIVER   NEAR    PATEROS,  WASH. 

This  station  was  established  Mav  3,  1903,  by  T.  A.  Noble.  It  is 
Dcated  about  4,100  feet  upstream  from  the  county  bridge.  The  tem- 
porary gage  consisted  of  an  inclined  1±  by  8  inch  hoard  12  feet 
ong.  It  was  fastened  to  sleepers  buried  in  the  left  bank.  The  per- 
manent gage  was  installed  June  17,  1!K)3.  It  is  fastened  between  two 
>ine  trees  on  the  left  bank.  The  lower  section  is  inclined  and  reads 
rom  0  to  10  feet.  The  upper  vertical  section  is  a  1  by  3  inch  timber 
Lod  reads  from  10  to  19  feet.     During  1903  the  gage  wivs  vc&d  v>Y\Rfc 


888  STREAM   MEASUREMENTS   IN    1903,  PART   IV.  [■' 

each  day  by  Charles  E.  Nosier  and  K.  K.  Parker.  Discharge  ami 
mi-iits  are  made  by  means  of  ii  boat  10  feet  downstream  from  the 
of  the  old  bridge,  which  has  been  demolished.  This  point  is  4. 1" «! 
downstream  from  the  gage.  It  is  expected  that  a  new  bridge  wi 
constructed  near  this  point,  from  which  measurements  inn  be  a 
The  initial  point  for  soundings  is  a  30-penny  spike  driven  in  a 
stake  flush  with  the  ground.  It  is  on  the  left  hank  10  feet  doWBsb 
from  thi>  old  bridge.  The  distance  from  the  initial  point  to  the 
graph  pile  on  the  opposite  bank  is  8S8  feet.  The  channel  is  stn 
for  8,000  feet  above  and  for  400  feet  below  the  gaging  section. 
point  is  about  400  feet  above  the  junction  of  Columbia  and  He 
rivers.  At  high  stages  in  the  Columbia  Kiver  backwater  from 
stream  makes  the  current  sluggish  at  the  gaging  section.  The  I 
water  does  not  extend  far  enough  up  the  river  to  reach  the  gage. 
right  l»ank  overflows  only  during  periods  of  floods  in  the  Colli 
River.  The  left  bank  is  high,  not  liable  to  overflow,  and  wii 
trees.  At  low  water  the  bed  of  the  stream  is  composed  of  grave 
small  bowlders.  That  part  of  the  channel  which  is  covered  on 
flood  stages  is  mostly  composed  of  sand.  Bench  mark  No.  1  is  a 
Geological  Survey  standard  iron  post  in  front  of  the  hotel  at  Pat 
Wash.  Its  elevation  is  2(>.05  feet  ahove  the  zero  of  the  gage  an< 
feet  above  sea  level.  The  initial  point  for  soundings  has  an  elev 
of  20.08  feet  above  the  zero  of  the  gage.  For  a  distance  of  30  I 
above  the  gaging  section  the  Methow  River  is  too  swift  and  r 
to  be  measured  at  high  stages.  It  is  only  at  a  point  just  abov 
mouth  of  the  river,  where  the  current  is  decreased  by  backwater ; 
the  Columbia,  that  flood  measurements  can  be  made.  Bench  mart 
2  is  the  top  of  a  large  granite  bowlder  marked  L'  B.  M."  It  is  30 
northeast  of  the  vertical  portion  of  the  gage  on  the  left  bank, 
elevation  is  15.21  feet  above  gage  datum  and  753.95  feet  above  t 
sea  level. 

The  observations  at  this  station  during  1!)03  have  been  made  ui 
the  direction  of  T.  A.  Noble,  district  engineer. 

Diaehtirgc  measurement*  of  Mrthow  Iticer  went  Pofcrot,   Wash.,  in  1903. 


Dsri\                                                Hjilnigmpher. 

hel?hi. 

T>xb 

Feet. 

11.52 

5.29 
5.20 

-       1J 

1 

1 

1 

- 

rt.l 
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Mean  daily  gage  height,  in  feet,  of  Methow  River  near  Paletot,  Wash.,  for  1908. 


Day. 


May. 


June. 


5.90 

5.92 

5.93 

5.94  , 

5.94 

5.90 

6.00  ' 

5.88 

5.88 

5.88 

5.93 

6.00 

6.03 

6.01 

5.99 

5.96 

5.94 

5.93 

5.92 

5.88 

5.88 

5.88 

5.92 

5.93 

5.% 

6.01 

6.05 

6.05 

(a) 


(«) 
(«) 
(») 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

1°) 

(«) 

(«) 

(«> 

(«) 

(°) 
11.60 

11.05 

11.08 

10.07 

10.80 

10.50 

10.20 

9.70 

9.70 

9.60 

9.50 

9.40 

9.00 

8.80 


July. 


Aug. 


8.50 
8.30 
8.10 
7.80 
7.70 
7.40 
7.30 
7.20 
7.10 
7.00 
6.90 
6.K7 
6.85 
6.77 
6.52 
6.55 
6.54 
6.50 
6.30 
6.05 
6.02 
0. 99 
5.96 
5.93 
5.90 
5.87 
5.84 
5.81 
5.78 
5.75 
5. 72 


5.69 
5.60 
5.49 
5.40 
5.40 
5.40 
5.40 
5.40 

(°) 

(a) 

(«) 

(«) 

(*) 

(«) 

(«) 
5.20 

5.10 

5.10 

4.90 

4.80 

4.90 

4.90 

4.90 

4.90 

5.00 

5.00 

5.00 

4.90 

4.90 

4.80 

4.80 


Sept.       Oct. 


4.90 

4.80 

4.70 

4.70 

4.65 

4.70 

4.70 

4.70 

4.60 

4.60 

4.70 

4.80 

4.80 

4.80 

4.*> 

4.80  ! 

4.70 

4.80 

4.80 

4.80 

4.80 

5.00 

5.10 

5.10 

5.10 

5.10 

5.10 

5.00 

5.00 

5.00 


4.90 
4.90 
4.80 
4.90 
4.90 
4.90 
4.80 
4.90 
4.90 
4.80 
4.90 
5.00 
5.00 
5.00 
5.10 
5.10 
5.10 
5.10 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 


Nov.       Dec. 


5.10 
5.10 
5.10 
5.10 
5.10 
5.20 
5.20 
5.20 
5.20 
5.10 
5.13 
5.07 
5.00 
5.05 
5.00 
4.95 
4.90 
4.90 
4.90 
4.90 
4.95 
4.90 
4.85 
4.80 
4.80 
4.80 
4.77 
4.77 
4.77 
4.80 


4.90 
4.95 
5.00 
4.90 
4.75 
4.80 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.85 
4.85 
4.80 
4.80 
4.80 
4.75 
4.75 
4.75 
4.75 
4.75 
4.70 
4.65 
4.65 
4.65 
4.65 
4.60 
4.60 
4.60 


a  Missing. 
SALMON   CREEK    NEAR    MALOTT,    WASH. 

This  station  was  established  April  11,  1003,  by  T.  A.  Noble.     It  is 

^ated  opposite  R.  D.  Jones's  house,  which  is  on  the  county  road  half- 

\v  between  Malottand  Conconully,  Okanogan  County.     It  is  reached 

way  of  the  Great  Northern  Railway  to  Wenatchee,  thence  by  way 

the  Columbia  River  steamers  to  Brewster,  and  by  the  Conconully 
*ge  from  Brewster  to  Jones's  ranch.  The  gage  is  vertical  and  eon- 
lts  of  a  1  by  6  inch  board  graduated  to  feet  and  inches,  and  fastened 

a  small  alder  tree  on  the  left  bank  of  the  river  opposite  the  house 

the  observer,  R.  D.  Jones,  who  reads  the  gage  once  each  day.  Dis- 
arge  measurements  are  made  from  the  footbridge  just  above  the 
£*e.  The  initial  point  for  soundings  is  a  large  nail  driven  in  a  birch 
iV>9  8  inches  in  diameter  and  2  feet  long,  4:  feet  east  of  the  bridge  and 
feet  north  of  the  gage.  It  is  on  the  left  bank,  7  feet  from  the 
iter's  edge  at  ordinary  stages.     The  channel  is  straight  for  100  feet 


i 
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gbove  and  for  BOO  feet  below  the  station.  There  are  rapid*  sub 
bend  in  the  river  100  feet  above  the  station  and  at  another  beodM 
feet  Ijelow  the  station.  The  current  is  swift.  The  right  hank  in  \o* 
and  will  overflow  for  about  10.)  feet,  at  which  point  it  becomes  AMp 
The  left  bank  is  low  and  may  overflow  for  sMJO  feet  at  extreme  flood 
stages,  Both  banks  are  without  trees  or  brush  with  the  exception  o? 
a  fringe  of  birch  at  the  water's  edge,  The  l>ed  is  rocky  at  the  miter 
and  sandy  along  the  banks.  It  is  without  vegetation  except  near  tl* 
banks.  The  bench  mark  is  the  initial  point  for  soundings.  Itsclevi 
tion  is  +.58  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1!K)3  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 


Discharge  mnuurrmrt 

„  ;f  Snlaiot,  Gntlttuar  MahAt,   Wmh.,  in  I» 

».«. 

Uydnigmpher. 

h*&t?t.        »** 

May  28 

1.86 
2.31 
3.14 
2.23 

l.ao 

1.23 
1.12 
.85 
,H 
.94 

■■■      ■ 
145 

0 

M 

June  11 

M 

A 

58 

S 

9 

B 

2 

a 
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fean  daily  gaffe  height,  in  feet,  of  Salmon  Creek  near  Malott,  Wash.,  for  1903. 


Day. 

April. 

May. 

Jane. 

July.  ' 

I 

Aug. 

Sept. 

Oct. 

Nov.  | 

Dec. 

1.27 
1.38 
1.48 
1.60 
1.67 
1.77 
1.67 
1.62 
1.60 
1.70 
1.59 
1.63 
1.83 
2.04 
1.96 
1.87 
1.83 
1.81 
1.75 
1.72 
1.74 
1.63 
1.64 
1.66 
1.75 
1.87 
1      1.91 
|      1.87 
1.87 
1.92 

2.25 

i 

2.51 
2.77 
3.08 
2.77 
2.50 
2.42 
2.44 
2.47 
2.43 
2.37 
2.17 
2. 12 
2.34 
2.02 
1.93 
1.83 
1.76 
1.67 
1.59 
1.60 
1.52 
1.45 
1.45 
1.41 
1.26 
1.25 
1.20 
1.20 
|      1.66 
1.66 

i 

1.12 

1.10  j 

1.14 

1.13 

1.23 

1.29 

1.50 

1.46 

1.42 

1.33 

1.23 

1.21 

1.11 

1.12 

1.01 

1.06 

1.00 

.98 

.97 

.96 

.93 

.94 

.92 

1.14 

1.06 

.98 

.96 

.95 

.91 

.86 

.85 

0.82 
.92 
.94 
.92 
.86 
.81 
.77 
.75 
.68 
.71 
1.00 
1.01 
.99 
•  99 
.96 
.96 
.95 
.94 
.91 
.90 
.90 
.90 
.95 
.98 
1.04 
1.19 
1.04 
.96 
.91 
.93 
.92 

0.90 
.87 
.84 
.83 
.83 
.84 
.84 
.83 
.81 
.83 
.82 
.94 
1.04 
1.00 

.» 

.94 
.92 
.92 
.87 
.90 
.90 
1.04 
.95 
.92 
.90 
.90 
.89 
.85 
.87 

I        -*7 

0.83 
.84 
.83 
.85 
.85 

1.23 

1.01 
.94 
.92 
.94 

1.00 
.99 
.96 
.94 
.93 
.92 
.92 
.93 
.92 
.92 
.90 
.87 
.90 
.90 
.92 
.92 
.87 
.87 
.89 
.88 
.87 

0.87  . 
.87 
.90 
.96  . 
.93, 

1.00 
.93  , 
.94 

1.00  ' 
.93 
.85  , 
.69 
.90 
.92 
.92 
.71 
.67 
.73 
.83 
.87 
.85 
.83 
.87 
.92 
.84 
.96 

1.00 

.99 

.93 

1 

1 

0.97 

.93 

.59 

.62 

.96 

.85 

.85 

.86 

.84 





.85 

.83 

0.94 

.93 

.90 

.92 

.90 

.96 

.98 

.98 

1.04 

1.10 

1.12 

1.27 

1.25 

1.31 

1.42 

1.50 

1.31 

1.32 

1.30 

.87 

.91 

.80 

.80 

9 

.59 

-I 
.  7/ 

.80 

.87 

.83 

.85 

.87 

.85 

.83 

1 

g  (able  for  Salmon  Oeek  near  Malott,  Wash.,  from  April  1.?  /<>  Ikremher  31, 1903. 


rht. 

Discharge. 

'      Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

d. 

Second-/*  ti. 

Fft. 

SttV)lld-J<rt. 

Fut. 

Stcond-fot.  j 

Frit. 

Srcond-fat. 

.6 

IB 

,       1.3 

w*  mm 

2.0 

166     , 

2.7 

318 

18 

1.4 

71 

2.1 

183 

2.8 

345 

.8 

20 

1.5 

m 

4m  *     mm 

202 

2.9 

373 

.9 

22 

1.6 

i 

102 

2.  3 

222     , 

3.0 

401 

.0 

27 

l.  i 

118 

2.4 

244 

3.1 

429 

.1 

35 

1.8 

134 

2.5 

267 

9 

45 

i 

1.9 

150 

2.6 

292 

le  well  defined.     Curve  extended  below  gagt*  height  0.85  foot. 


i 
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>t.ii  miittthlg  ilitrhmyt ■  vf  Satmun  Kirtr  ttrar  Afnloll,  ll'a»h.,/iir  IMS, 


Willi 

Al'i'l   '-'-■«> 

May 

.lime  ...        

July  

AuguRt 

September 

Ot'tolxT 

November 

Iteivmber 


Minimum.     MirriBium.  '      Krrna. 


JOHNSON    CHEEK    NEAR    RIVERSIDE,  WASH. 

This  station  was  established  by  T.  A.  Noble,  May  30,  1$03.    1'  I 

located  at  Sogle's  ranch  on  the  road  from  Riverside  to  C'onconulU,  I 
1  mile  from  Riverside  and  17  miles  from Coneontilly.     The  equinaim!  I 
consists  of  a  lip  weir  with  tin  8-foot  opening  and  vertical  sides.    Belo*  I 
the  level  of  the  crest  the  weir  consists  of  two  SMncb  pine  planks 
I-'  inches  wide,  securely  spiked  together.     Above  the  crest  on  eiii  1 
end  are  two  planks  12  inches  wide,  which  form  the  ends  of  the  weir* 
The  edges  of  the  crest  and  ends  are  one-fourth  inch  wide  and  beveled  on 
the  downstream  side  to  an  angle  of  60°.     The  pool  above  the  weir  is 
10  feet  long,  10  to  15  feet  wide,  and  1  foot  deep.     The  velocity  of 
approach  is  about  o.'J  foot  per  second.     The  water  hast  a  fall  of  aUmt 
]  foot  after  passing  the  weir  and  then  flows  rapidly  away. 

The  depth  of  water  on  the  crest  is  determined  by  a  hook  gages'"! 
vernier  reading  to  thousandths  of  a  foot.  The  zero  on  the  gage  i3 
level  with  the  crest  of  the  weir.  Headings  arc  made  once  each  day  *>5 
S.  Sogle.  The  right  hank  of  the  stream  is  low  for  10  feet  back  frO& 
the  water's  edge  and  then  rises  more  abruptly.  The  left  bank  * 
steep  and  rocky.  The  bed  of  the  creek  is  composed  of  small  graver 
Bench  mark  No.  1  is  the  top  of  the  fence  post  opposite  the  weir.  I'- 
elevation  is  19.12  feet  above  gage  datum.  Bench  mark  No.  2  is  a  na# 
driven  into  a  stake  3  feet  northwest  of  the  weir.  Its  elevation  is  0.2^ 
foot  above  gage  datum. 

The  obs  ervations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 
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fan  daily  gage  height,  in  feet,  of  Johnson  Creek  near  Riverside,  Wash.,  for  1 90S. 


Day. 

May.  !  June. 

1 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

0.25 
.25 
.25 
.26 
.26 

0.25 
.23 
.23 
.23 
.29 
.30 
.32 
.29 
.29 
.29 
.28 
.37 
.35 
.32 
.33 
.32 
.25 
.28 
.24 
.23 
.25 
.25 
.25 
.39 
.30 
.31 
.31 
.32 
.32 
.29 
.27 

0.24 
.21 
.28 
.26 
.25 
.27 
.27 
.27 
.23 
.21 
.21 
.22 
.28 
.22 
.23 
.24 
.26 
.22 
.21 
.20 
.19 
.18 
.17 
.24 
.41 
.88 
.33 
.32 
.37 
.34 
.34 

0.30 
.29 
.29 
.29 
.34 
.35 
.35 
.35 
.36 
.36 
.86 
.40 
.38 
.37 
.37 
.36 
.36 
.34 
.32 
.32 
.37 
.36 
.36 
.82 
.28 
.31 
.31 
.31 
.30 
.30 

0.32 
.34 
.34 
.35 
.37 
.39 
.36 
.36 
.36 
.36 
.37 
.36 
.31 
.32 
.32 
.33 
.33 
.32 
.32 
.33 
.24 
.30 
.82 
.32 
.88 
.82 
.33 
.38 
.32 
.32 
.32 

0.327 
.330 
.440 
.342 
.340 
.410 
.874 
.865 
.371 
.876 
.370 
.375 
;      .378 
,      .350 
.330 
.327 
.315 
.335 
.348 
.354 
.380 
.412 
.400 
.392 
.381 
.400 
.415 
.410 
.400 
.421 

0.419 

.396 

.376 

.450 

.300 

.27 
.29 
.29 
.25 
.25 
.25 
.22 
.33 
.32 
.30 

.371 

.368 

.878 

• 

.867 

.367 

.368 

. 

.371 

.375 

. 

.374 

i 

.375 

i 

.20 
.25 
.24 
.24 
.29 
.28 
.29 
.30 
.30 
.29 
.28 
.20 
.19 
.21 
•>1 

1.120 

1.033 

.553 

.437 

.437 

.389 

.436 

i 

.377 

.370 

.380 

.412 

' 

.896 

i 

.385 

0.27 
.26 

.383 

.380 

.25 

.380 

table  for  Johnson  Creek  near  River  tide,  Wash.,  from  May  29  to  December  SI,  190S.« 


fSt. 

Discharge. 

Gage 
height. 

Discharge. 

et. 

Second-fed. 

Feet. 

Sfcond-fttt. 

.1 

0.9 

.4 

tt.7 

.2 

2.4 

.5 

9.  3 

.3 

4.4 

.0 

12.2 

Gage 
height. 


Discharge. 


hrfSft.      »'~h»'Se- 


Feet.  j  frctmii-feet. 

,7  j        15. 3 

.8  j         18.7 
.9  22. 3 


Feet.  Second-fret. 

1.0  26.0 

1.1  29.9 

1.2  34.0 


computations  for  the  rating  table  were  Imped  on  the  formula  for  contracted  weirs  given  by 
>r  Merriman. 

$  heights  give  directly  depth  of  water  over  weir. 
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E-4'amited  mO'ilhl;/  ilturharge  qf  AAHMl  fl™*  near  Rivertitle,    Wath.,/oT  J: 


~ 


M:iy  yii-:ti. 
July 


September.. 

(M.iImt  .... 

Nov  I'll!  1K.T  .  . 

Deceoitier  . . 


Mm-Im  tec-  In  «coni)-f<*l. 


S1NI.AIIKKIN    I'lJKKK    XK.MI    IJ»iM[S,    WASH. 


This  station  was  established  July  1,  1908,  by  Charles  E.  Hewitt.  It 
is  located  on  the  main  road  between  Loom  is  and  Couconully,  Wash.,  3 
miles  from  Loomis  ami  1ft  miles  from  Conconully.  The  gage  is  b 
vertical  stuff  driven  into  the  ground  and  braced  to  the  gatepost  at  the 
northeast  corner  of  It.  A.  Garrett's  yard.  Mrs.  Mary  Garrett,  thr 
observer,  reads  the  gage  once  each  day.  There  is  a  highway  bridge 
500  feet  nortli  of  Mr.  Garrett's  house,  but  discharge  measurements  am 
made  from  a  plank  footbridge  near  the  gage.  The  initial  |>oint  for 
soundings  is  a  1  by  2  inch  iron  bar  IS  feet  long  driven  flush  with  tin' 
ground  at  the  northeast  corner  of  the  main  part  of  Mr.  Garrett's  home, 
and  50  feet  from  the  gage.  The  channel  is  straight  for  20  feet  above 
and  for  50  feet  below  the  station.  Beyond  these  points  are  large  t>eti(k 
in  the  stream.  The  right  bank  is  low  for  about  15  feet  back  from  the 
water's  edge.  Beyond  this  point  it  is  not  subject  to  overflow,  as  it 
rises  more  abruptly.  The  water's  edge  is  covered  with  shrubbcrr. 
The  left  bank  is  low  grass  land,  subject  to  overflow.  The  l>ed  of  the 
stream  is  a  gravelly  clay  or  loam,  and  is  quite  stable.  The  bench  mark 
is  the  top  of  the  iron  bar  used  as  the  initial  point  for  sounding.  The 
zero  of  the  gage  has  an  elevation  of  88.(50  feet.  The  station  is  in 
charge  of  T.  A.  Noble.  Its  elevation  is  11.40  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have,  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 
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Discharge  measurements  of  Sinlahekin  Creek  near  Loomis,  Wash,,  in  1903. 


Date. 

Hydrographer. 

Gage 
height. 

Discharge, 

iel3 

W.  W.  Schlecht 

Feet. 
4.10 
3.50 
2.72 
2.43 

Second-feet. 
71 

iel9 

C.  E.  Hewitt 

44 

y  17 

do 

19 

arust  8 

W.  W.  Schlecht 

11 

yftan  daily  gage  height,  in  feel,  of  Sinlahekin  Creek  near  Loomis,  Wash,,  for  190S. 


Day. 


June. 


4.10 
4.00 
3.90 
2.80 
3.60 
8.  55 
3.50 
3.50 
3.55 
3.45 
3. 35 
3. 25 
3.15 
3.05 
3.00 
3.00 
2.90 
2.90 


July.       Aug.      Sept.       Oct. 


2.85 

2.90 

2.85 

2.80 

2.95 

3.00 

3.15 

3.30 

3.25 

3.20 

3.00 

2.90 

2.85 

2.80 

2.80 

2.75 

2.65 

2.60 

2.  GO 

2.55 

2. 50 

2.50 

2. 50 

2.  70 

2.70  ! 

2.60 

2.  60 

2.55 

2. 55 

2.55 

2.50 


2.50 
2.50 
2.50 
2.50 
2.50 
2.45 
2.45 
2.40 
2.40 
2.40 
2.40 
2.40 
2.35 
2.35 
2.35 
2.35 
2.35 
2.30 
2.30 
2.30 
2.30 
2.30 
2.40 
2.40 
2.50 
2.70 
2. 50 
2.40 
2.40 
2.40 
2.35 


2.35 

2.30 

2.30 

2.30 

2.30 

2.31 

2.30 

2.30 

2.30 

2.30 

2.30 

2.40 

2.45 

2.45 

2.45 

2.40 

2.40  j 

2.40 

2.40 

2. 40 

2.40 

2.50 

2.50 

2. 50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 


2.50 
2.50 
2.50 
2.56 
2.62 
2.80 
2.75 
2.70 
2.60 
2.60 

(<0 

2.60 

2.65 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.70 

2.  70 

2.70 

2.70 


Nov. 


2.70 
2.70 
2.70 
2.70 
2.70 
2.80 
2.80 
2.80 
2.70 
2.70 
2.80 
2.90 
2.90 
2.80 
2.85 
2.70 
2.70 
2.70 
2.80 
2.85 
3.00 
3.00 
3.00 
3.00 
2.90 
2.95 
2.80 
2.80 
2. 75 
2. 75 


Dec. 


2.75 
2.76 
2.75 
2.70 
2.66 
2.60 
2.60 
2.55 
2.60 
2.66 
2.55 
2.60 
2.60 
2.60 
2.60 
2.70 
2. 65 
2.60 
2.60 
2.60 
2.55 
2.55 
2.55 
2.55 
2.55 
2.  55 
2.50 
2.40 
2.40 
2.35 
2.20 


«  Missing. 
SPOKANE    RIVER   AT    SPOKANE,  WASH. 

Spokane  River  rises  in  Lake  Coeur  d'Alene,  Idaho,  and  flows  west- 
ly  through  eastern  Washington.  At  Spokane  its  falls  are  used  for 
Crating  flour  mills  and  manufacturing  plants,  and  by  the  Washing- 
n  Water  Power  Company  for  traction  power  and  city  lighting. 


r 
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The  gaging  station  was  originally  established  by  C  C  Babb.  Octobtr 
17,  189t),  on  the  Oregon  Railroad  and  Navigation  Company's  ¥H(4fi 
bridge,  about,  1  mile  above  the  falls,  where  discharge  measurement*  and 
gage  readings  were  taken  until  July  8,  1903.  The  distutice  from  tV 
end  of  the  weight  to  the  index  of  the  first  wire  gage  VU  '22  feet,  and 
from  the  zero  of  the  rod  to  the  outride  edge  of  the  pulley  1.80  fofc 
The  gage  datum  was  found  lo  be  1,880  feet  above  sea  level  by  city 
datum  and  1,8(15. it  feet  by  Government  datum. 

Daring  1801  new  gages  and  bench  marks  were  established.  TV 
bench  mark  is  a  mil  mad  spike  in  an  electric  railway  pole  close  lo  and 
on  the  south  side  of  the  railroad  track,  at  the  west  end  of  bridge,  Ilf 
elevation  is  i,89<i.N>  feet  above  city  datum  as  determined  by  Mr. 
Fiskin,  of  the  Washington  Water  Power  Company,  and  1,882.12  feet 
above  Government  datum,  as  determined  by  Mr.  Bliss,  of  the  United 
States  Geological  Survey,  July  t>,  1!>03,  from  aGovernnient  bench  mark 
nt  the  county  court-house  in  Spokane. 

A  second  wire  gage  was  afterwards  established  on  the  north  side  of 
the  west  span  of  the  bridge.  The  zero  of  this  gage  was  at  an  elcvntiim 
of  1 .879.35  feet,  coinciding  with  the  position  of  the  zero  of  the  old  gagr. 
The  distance  from  the  end  of  the  weight  of  the  marker  me  tbo  U 
feet,  but  the  distance  from  the  zero  of  the  rod  to  the  outside  of  thr 
pulley  was  only  1.90  feet. 

In  July,  1JW3,  the  wooden  bridge  was  torn  out  to  be  replaced  by  » 
steel  structure,  and  the  second  gage  board  was  destroyed.  A  third 
wire  gage  was  established  July  8,  1903,  on  the  Olive  avenue  highway 
liridge,  950  feet  below  the  railroad  bridge.  It  is  located  on  the  soutii 
side  of  the  bridge,  between  the  fifth  and  seventh  verticals  from  the 
west  end,  just  outside  a  wooden  conduit  for  pipes.  It  is  22.30  feet 
between  the  end  of  weight  and  marker,  and  tacks  this  distance  ajfflrt 
have  been  driven  into  the  top  of  the  wooden  conduit  for  checking  tbe 
length  of  wire.  One  tack  is  in  the  middle  of  the  conduit  opposite  (lie 
pulley  which  is  set  into  the  west  end  of  the  rod. 

The  bench  mark  is  a  railroad  spike  in  the  north  face  of  the  first 
telegraph  pole  west  of  the  west  approach  of  bridge.  Its  elevation  is 
1,881.052  feet  above  Government  datum  and  17.1(10  feet  above  rod 
<laftmi. 

This  gage  was  established  with  the  idea  in  mind  that  readings  taken 
at  this  point  would  be  a  continuation  of  readings  taken  at  the  Oregtw 
Railroad  and  Navigation  Company's  bridge,  as  the  two  gages  were 
made  to  read  the  same  when  the  new  one  was  put  in  place  and  both 
sections  are  practically  the  same.  For  two  weeks  before  the  second 
gage  (that  on  the  railroad  bridge)  was  destroyed,  simultaneous  read- 
ings were  obtained,  which  showed  no  appreciable  difference.  The  slop*1 
H  He  inter  surface  between  the  two  otatious  was  1.43  feet  oil  July  3, 
1904. 
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SPOKANE   BIVER   AT  SPOKANE,  WASH. 

Mean  daily  gage  height,  in  feet,  of  Spokane  Rirer  at  .Spokane,   TlViaA.,  for  1903- 


1.00    3.10  !  1.85 


i*S    «.8S  |  8.B0     6.50 
1AB    «.M    8.70     J.45 


o.os 

1.45 
41 J3 

E>H 

ft.00 

aw 

L.15 

MS 

*so 

SUB 

1.35 

5,  H5 

9.4A 

ate 

4L» 

44J> 

.:  ',.", 

8.00 

».« 

&m 

*M 

8.10 

*.» 

•..., 

S.-J6 

6.25 

*oo 

7.80 

:;.,,-, 

JJ.S5 

7*0 

::.iji 

.;.;■'. 

fl.*> 

?.« 

3.56 

7. 05 

a« 

7.20 

3.50 

7,25 

8. 40 

7.00 

3.40 

fi  Ml 

3.30 

7.95     8.15  !  8.60 

3.30' 

8.20 
8.50 

a  as 

8.  W 
6.20 

31  IS 

"L80 

2.80 

m.H 

2.76 

1.80 

2.  <> 

"J  90 

1.90 

■2.  '.<-■- 

i .  M 

2.03 

2.00 

3. '.» 

2.  OS 

3.00 

1.05 

2.06 

2.05 

2.00 

-.Mi". 

2.06 

■j.  :*> 

■J.  INI 

.'. '.-ii 

-.'.  '."> 

3.00 

1.90 

:(.  ID 

l.tO 

3.20  | 

l.W 

"i 

HANGMAN    UHEEK    NEAR    SPOKANE,   WASH. 

This  is  a  miscellaneous  station  and  is  located  mi  the  highway  bridge 
6  miles  southeast  of  Spokane,  Wash.  It  is  the  lifth  bridge  from  the 
mouth  of  the  creek  along  the  county  road. 

It  was  established  July  1",  li»U3,  by  George  II.  Bliss.  Measure- 
ments are  taken  from  the  highway  bridge.  Xo  gage  board  was  estab- 
lished and  no  gage-height  readings  have  been  taken.  Bench  mark 
No.  1  is  on  the  root  of  a  black  pine  tree,  4  feet  in  diameter,  100  feet 
northwest  of  the  north  end  of  the  bridge.  The  assumed  elevation  of 
the  nail  is  25.76<>  feet  above  datum,  which  is  the  deepest  point  in  the 
bed  of  the  gaging  section.  Bench  mark  No.  2  is  on  the  south  side  of 
a  stump  which  is  35  feet  west  of  the  west  side  of  the  bridge.  The 
elevation  of  the  top  of  the  nail  is  10.71'.*  feet  above  datum.  The  initial 
point  for  soundings  is  the  most  northerly  bolt  in  the  west  guard  rail' 
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id  is  surrounded  by  copper  tacks.     The  channel  above  the  station  fci 

Xi  feet  in  straight  and  the-  water  sluggish.     The  channel  below  for 
Mi  feet  is  straight  and  the  water  sluggish.     The  right   bank  k  1". 

ivered  with  underbrush,  and  liable   to  overflow   during  high  water 
he  left  bank  is  higher,  covered  with   underbrush,  nnd  liable  to  over 

>w  in  extreme  high  water.    The  bed  of  the  stream  is  compact,  of  nmJ 

id  sand,  imil  not  liable  to  shift. 

The  observations  at  this  station  during  11103  have  been  made  under 
i«  direction  of  T.  A.  Noble,  district  engineer. 

Dwchanjt  mmmrcmtiil*  of  JI<mt/mun  Vretk  »™r  Sjmtnne,   IIW...  h  HSR 


HsilmgnniliiT. 

he'SCl. 

Dlvhinn 

Fat, 
4.5 

1« 

.lv    III 

I.1TTI.K    SI'OKAVK    UlVllli  NKAIi    SIIIKANE,  WASH. 

This  sUition  was  established  August  3, 1903,  by  George  II.  Bliss,     It 

located  about  2  miles  above  the  mouth  of  the  river  at  the  second 

ridge  above  the  mouth.     It  is  St  miles  northwest  of  Spokane,  Wash., 

id  IJ  miles  northeast  of  what  is  known  as  the  "  !»-milc  bridge"  over 
Spokane  River.  The  wire  gage  is  located  on  the  upstream  side  of  the 
bridge.  The  center  of  the  pulley  is  10S  feet  from  the  south  end  of 
the  bridge.  The  length  of  the  wire  from  the  end  of  the  weight  to  the 
marker  is  13.25  feet.  This  distance  has  been  laid  off  on  the  upper 
surface  of  the  bottom  rail  near  the  gage  and  is  marked  by  copper 
tacks  inclosed  in  circles  of  black  paint.  These  marks  are  used  in 
checking  the  length  of  the  gage  wire.  The  gage  is  read  once  each 
day  by  Mary  A.  Kecnan.  Discharge  measurements  are  made  from 
the  upstream  side  of  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  vertical  end  post  on  the  upstream 
side  of  the  bridge  at  the  south  approach.  The  channel  is  straight  ft* 
100  feet  above  and  150  feet  below  the  station.  The  current  is  swift. 
Both  banks  are  high,  covered  with  underbrush,  and  liable  to  overflow 
only  at  very  high  stages.  The  bed  of  the  stream  is  composed  of  clean 
gravel.  The  channel  is  broken  by  four  bridge  piers  and  husawidtliat 
ordinary  stages  of  about  125  feet.  The  bench  mark  is  a  wire  nail 
driven  into  the  root  of  a  black  pine  tree  2  feet  in  diameter.  The  root 
is  on  the  north  side  of  the  tree  and  extends  toward  the  bridge.  It 's 
60  feet  distant  from  the  south  end  of  the  bridge.  The  tree  is  blazed. 
It  is  marked  "B.  M."  with  black  paint.  The  bench  mark  has  a" 
elevation  of  21  feet  above  gage  datum. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 

Ditcharge  measurements  of  Little  Spokane  River  near  Spokane,  Waih,,  in  J90S. 


m\f. 

Hydrogrspher. 

height. 

„.„„ 

6.55 
6.10 

i  daily  gage  height,  in  feet,  of  LiltU  Spokat 


r  Spokane,  Wash.,  for  190.1. 


I*  jr. 

>.,.- 

Sept. 

Oct. 

Nov. 



„.,- 

Aur- 

Stpt. 

on. 

Nov. 

Dec. 

A,  SB 
5.»l 

5.99 

S.m 

S.9S 
S.9T 

6.46 

6.1S 

6.1b 

6.10 

«.a 

«.» 
a.a 

*.» 

4.15 
4.1B 

S.flfl 
4.06 
4.14 

4.10 

a.  23 

4.  SO 
4.40 
4.30 

6.50 
4.40 
AU 

i;.;;n 
4.31 

8.86 

<a) 

■i. -J0 

>.:-■■■ 

4.  AS 
8.50 
4.50 

6.40 

C.JiJ 

6.S0 

4.  SO 

17 

6.91 

«.« 

4.07 
0.06 
4.08 

6.14 
4.14 

4.10 

4.04 

4.14 
,;  in 
6.0ft 
6.04 

6.16 

4.41 

Tin 

2 

14 

7  40 

3 

6.10 

.   ... 

e.a> 
«.« 

coo 

■     :■_ 

5C6 
4.44 

19 

7  40 

6.SS 
6.91 
8.01 
6.09 

t.  ai 

8.18 
6.45 
4.96 
4.11 
4.00 

6.25 

6.16 
4.10 
6.60 

4.24 

4.61 

4.W 
4.74 
7.05 
4. 79 
4.79 
4. 59 
,..,-, 
6.09 
8,56 

a 

21 

;  ^ 

23 

7  21 

21 

7  20 

2S 

7  HI 

10 

26 

700 

12 

as 

6.86 

13 

29 

»W 

lt 

30 

670 

a  From  November  1  lo  15,  Inclusive,  no  records  taken. 
PBND  OREILLE    RIVER   AT   PRIEST    RIVER,  IDAHO. 

This  station  was  established  June  26,  1903,  by  T.  A.  Noble,  assisted 
by  George  H.  Bliss.  It  is  located  about  1,000  feet  west  of  Priest  River 
railroad  station  and  south  of  the  railroad  track,  on  the  right  bank,  lt 
is  about  100  feet  west  of  a  sawmill.  The  stream  at  this  point  flows 
parallel  to  the  railroad  track,  and  both  the  platform  to  which  the  gage 
is  attached  and  the  ferry  cable  from  which  measurements  are  made  are 
at  right  angles  to  the  track  and  stream.  The  gage  is  of  the  wire  and 
weight  type,  with  horizontal  scale  board,  fastened  to  the  railing  of  the 
platform,  which  is  built  between  two  cottonwood  and  two  black  pine 
trees.  The  gage  is  adjusted  to  read  the  height  of  the  water  surface 
above  sea  level.  Discharge  measurements  are  made  from  a  ferry  cable 
about  400  feet  downstream  from  the  gage.  The  initial  point  for 
soundings  is  a  stake  on  the  left  bank  of  the  stream  and  the  west  side 
of  the  driveway.  Its  elevation  is  2,062.11  feet  above  sea  level.  On 
the  right  bank  1,020  feet  from  the  initial  point  is  another  stake,  with 
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u  tack  in  ita  head.  Its  elevation  above  sea  level  is  2.U76.31  feet.  The 
channel  La  straight  for  about  a, 000  feet  above  and  4,tX>0  feet  below  the 
station.  The  right  hank  is  high,  covered  with  underbrush,  and  ml 
subject  to  overflow.  The  left  bunk  is  low,  cleared,  and  liable  to  over- 
flow. From  the  top  of  the  left  hank  then?  is  an  upward  slope  of  about 
Hi  per  cent.  The  water  Hows  in  one  channel,  and  the  Iwd  of  the  stream 
is  composed  of  sand,  with  occasional  bowlders.  The  bench  mark  fr»m 
which  all  elevations  were  obtained  is  the  Geological  Survey  bench  mark 
south  of  Priest  River  station,  at  the  northeast  corner  of  the  hotel.  It 
elevation  above  sen  level  is  2,(177  feet.  A  second  tiench  mark,  under 
the  gage  board  platform,  is  at  an  elevation  of  2,066.1!)  feet  above 
sea  level.  A  third,  on  a  stump  near  the  gage,  is  at  an  deration  of 
2,073.02  feet  above  sea  level.  On  July  Hi,  1903,  the  length  of  tbe 
gage  wire  from  the  end  of  the  weight  to  the  marker  was  measured  anil 
found  to  be  32.60  feet.  On  the  bridge  rail  on  the  opposite  side  from 
the  gage  2  copper  tacks  were  driven  32.60  feet  apart,  to  be  used  for 
future  checking  of  the  length  of  the  wire  by  the  observer. 

The  observations  at  this  station  during  1903  have  been  made  under 
tbe  direction  of  T.  A.  Noble,  district  engineer. 

Ditellarge  meatiirtmeiit*  i/f  Petal  Oreille  Riecr  ill  Frient  River,  Idaho,  in  ISW, 


»«. 

Hyrtrogmpher. 

tnSEf. 

D!sctan[f 

Pcel. 
59.40 

53.se 

48. 48 
45.15 
44.81 

61.43 

September  3 

Una  ■liiihj  gage  bright,  in  feet,  uf  Pend  Oreille  Rirr 

■  it  I>rie*t  filler,  lihlho,/oT  1HOJ. 

.... 

A_ 

July, 

Aug.      Sept. 

OcL 

Bar.      Vtv 

5B.H 
57.  »0 
67.49 
57  11 
56.82 
66.49 
U.  :: 

65. 6J 

(A  00 
54.76 

M.M 

49  71        45.40 

49.55  45.50 
49.  50      45.16 
a  01      45. 15 
IK  75      45. 16 

44.95 
4S.B4      44.99 
(8  JO       44.95 

47.  US       14.81 
47  65       44.80 

17.56  44.90 

47  39      44.70 
47  09      41.66 

44.41 

4L3S 
44.58 

44.40 

44.50 

44.59 

44.60 
41.61 
44.62 
44.69 

44  75        4471 

.. 

44  -1        14  ■» 

44  70        14* 

, 

44  69         449S 

„ 

44  79          It  n 

B 

44  81         15  «l 

, 

44  95        IVG! 

j, 

45  06        41  95 

1) 

44  99  '      44»S 

,, 

41  * 

15 

I 
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daily  gage  JieigJU,  in  feet,  of  Pend  Oreille  River  at  Pried  River,  Idaho,  for  1903- 

Continued. 


Day. 


June. 


59.14 
58.90 
58.64 


July. 


58.69 
53.41 
53.11 
52.80 
52.46 
52.30 
51.93 
51.68 
51.41 
51.22 
50.86 
50.75 
50.35 
50.20 
50.10 
49.85 


Aug. 


46.97 
46.81 
46.77 
46.61 
46.45 
46.34 
46.24 
46.15 
46.10 
46.00 
45.90 
45.80 
45.72 
45.59 
45.61 
45.48 


Sept. 


44.61 
44.59 
44.59 
44.52 
44.54 
44.52 
44.50 
44.49 
44.43 
44.40 
44.41 
44.40 
44.40 
44.39 
44.40 


Oct. 

• 

NOV. 

44.74 

44.89 

44.78 

44.94 

44.79 

44.96 

44.79 

44.70 

44.82 

44.69 

44.85 

44.72 

44.89 

44.68 

44.88 

44.74 

44.89 

44.68 

44.90 

44.70 

44.84 

44.68 

44.82 

44.65 

44.81 

44.65 

44.71 

44.67 

44.70 

44.69 

44.78 

Dec. 

45.00 
44.99 
44.93 
44.95 
44.90 
44.90 
44.92 
44.84 
44.82 
44.81 
44.76 
44.70 
44.70 
44.74 
44.60 
44.58 


PRIEST   RIVER  AT   PRIEST   RIVER,  IDAHO. 

bis  station  was  established  June  28,  1903,  by  T.  A.  Noble,  assisted 
Gr.  H.  Bliss.  It  is  located  at  the  highway  bridge,  on  the  road 
a  the  railroad  station  at  Priest  River  to  Priest  Lake.  The  gage 
vertical  board  nailed  to  a  pile  on  the  downstream  side  of  the  right" 

of  the  highway  bridge.  A  ladder  is  attached  to  the  pier  to 
litate  reading  the  gage.  It  is  read  once  each  day  by  George 
ing.     Discharge  measurements  are  made   from   the  downstream 

of  the  bridge,  to  which  the  gage  is  attached.  The  initial  point 
soundings  is  the  bolt  at  the  end  of  the  guard  mil  at  the  right  bank, 
rcle  has  been  painted  around  the  bolt.     The  channel  is  straight  for 

feet  above  and  for  300  feet  below  the  bridge.  Both  banks  are 
i,  wooded,  and  not  liable  to  overflow.  Extending  from  each  pier 
;he  single-span  bridge  to  the  bank  is  a  breakwater  composed  of 
s  faced  with  planks.  These  breakwaters  make  the  current  slug- 
i  between  the  piers  and  the  banks.  Under  the  main  span  of  the 
Ige,  a  distance  of  120  feet,  the  current  is  swift.  The  bed  of  the 
am  is  composed  of  gravel.  Bench  mark  No  1  is  the  bolt  in 
guard  rail  at  the  west  end  of  the  bridge,  which  is  used  as  the  initial 
it  for  soundings.  Its  elevation  is  29.04  feet  above  the  zero  of  the 
e,  and  2,079.7  feet  above  sea  level.  Bench  mark  No.  2  is  a  spike 
en  in  a  stump  under  the  right  approach  to  the  bridge.     Its  eleva- 

is  17.58  feet  above  the  zero  of  the  gage. 

he  observations  at  this  station  during  1903  have  been  made  under 
direction  of  T.  A.  Noble,  district  engineer. 

irr  100—04 26 


STKEAM   MEASUREMENTS   IN    1903,    I' ART    IV. 

Oisehargt  incattireinents  maile  an  Priest  Riter  «t  Priett  Hirer,  J 


itine2K j  T.  A.  Noble.. 

Inly  11....'. -- G.  H,  Blise.. 

Uiitum  7 do  . 

toftanlmS do  - 

kttAmtX? 


wrr.] 
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MISSOULA   RIVER  AT  MISSOULA,  MONT. 

The  original  station  was  established  July  10,  1898,  by  Cyrus  C. 
fob,  and  was  located  at  Higgins  Avenue  Bridge  in  Missoula.  As 
'i*«  river  at  this  point  flows  in  two  channels,  in  which  fluctuations 
:cur,  this  location  was  abandoned  and  a  new  one  found  May  27, 1899, 
me  distance  downstream  at  the  bridge  of  the  Bitterroot  Valley 
division  of  the  Northern  Pacific  Railway.  The  river  here  is  practi- 
lly  in  one  channel,  except  in  times  of  flood,  when  some  water  oasses 
rough  a  slough  600  feet  south  of  the  bridge. 
The  measurements  are  made  from  the  downstream  side  of  the  bridge, 
^k*e  initial  point  for  soundings  being  over  the  northeast  abutment 
^^posite  the  center  of  the  first  angle  block  of  the  truss. 

The  riprapping  around  the  crib  piers  of  the  bridge  and  remains  of 
*>ld  cribs  and  piling  in  the  channel  under  the  bridge  cause  eddies 
^hich .decrease  the  accuracy  of  measurements.  At  flood  heights  there 
*s  a  visible  difference  in  the  elevation  of  the  water  surface  above  and 
below  the  station. 

The  gage  is  located  on  the  right  bank  of  the  river  some  400  feet 
above  the  station.  It  is  of  the  wire  type,  and  consists  of  a  horizontal 
timber  bolted  to  a  cottonwood  tree.  Timbers  above  and  below  and 
guy  wires  brace  it  securely. 

The  correct  length  of  wire  from  marker  to  bottom  of  weight  is 
21.95  feet.  The  elevation  of  the  gage  datum  is  3,1(52.18  feet  above 
sea  level. 

The  gage  is  read  twice  each  day  by  Thomas  E.  Westby.  The  bench 
mark  consists  of  a  United  States  Geological  Survey  iron  post  on  Front, 
200  feet  west  of  McCormick  street,  100  yards  east  of  the  gage,  on  the 
north  side  of  the  highway.  Its  elevation  is  3,194.64  feet.  The  height 
of  the  river  was  read  at  the  three  rods  during  1899,  but  all  subsequent 
readings  have  been  made  from  No.  3. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  Missoula  River  at  Missoula,  Mont.,  in  190:1. 


Date. 


Hydrographer. 


April  24 F.  M.  Brown  . 

June  30 CD.  Flahertv 

July  13 .do 

'^ptember  12 do 

OctoberO J.  H.  Sloan... 


Gage 
height. 


F<tt. 
5.22 
6.40 
5.  55 
3.96 
3.60 


Discharge. 


Sr.cond-ffet. 
3,  776 
6,  580 
3,  661 
1,670 
1,836 


404  STREAM    MEASIREMENT>    IN    1801, 

M/an  ditily  jujm  hriyhl,  in  ftrt,  m~  STitmttia  Rirtr  iH 


PABT    IT.  [»l 


.    Trt.     Xu.  ,  Apr    JI»y.  Jun*.  Jnlj.  An>.   S*H    Ot  X<*   »• 


4.00  i  S.TJ    ya    " 
S.W  |  I, WJl*    " 

*,■» ,  a. to  jis 


J  MO  .l»  '" 

...  s.»  •**  '" 

..  i»  fl.*  '*> 

..(.Mia1  W 

Ji*  *»  W 

._  S.48     (tl  I  ''' 


*.] 


COLUMBIA   RIVEB  DRAINAGE   BASIN. 


405 


Bating  table  for  Missoula  River  at  Missoula,  Mont.,  for  1903. 


Gage 
height. 

Discharge. 
Second-feet 

•     Gage 

height 

• 

Discharge. 

! 

Gage 
height. 

Discharge. 

Gage 
height. 

i 
Discharge,  i 

Feet. 

Feet. 

Second-feet. 

Feet. 

■ 

Second-feet. 

Feet. 

Second-feet. 

3.4 

1,530 

4.7 

2,710 

6.0 

5,380 

7.3 

10,060 

3.5 

1,590 

4.8 

2,870 

6.1 

5,660 

7.4 

10, 520 

3.6 

1,650 

4.9 

3,050 

6.2 

5,940 

7.5 

10,980 

3.7 

1,710 

5.0 

3,240 

6.3 

6,240 

7.6 

11,460 

3.8 

1,780 

5.1 

3,430 

6.4 

6,560 

7.7 

11,940 

3.9 

1,860 

5.2 

3,620 

6.5 

6,900 

7.8 

12,420 

4.0 

1,940 

5.3 

3,820 

6.6 

7,240 

7.9 

12,900 

4.1 

2,020 

5.4 

4,020 

6.7 

7,600    I 

8.0 

13,400 

4.2 

2,110 

-  5.5 

4,220 

6.8 

7,980    1 

8.1 

13,900 

4.3 

2,210 

5.6 

4,440 

6.9 

8,380    | 

8.2 

14,400 

4.4 

2,320 

5.7 

4,660 

7.0 

8,780 

8.3 

14,900 

4.5 

2,440 

5.8 

4,880 

7.1 

9,200 

4.6 

2,570 

5.9 

5,120 

7.2 

9,620 

1 

xigent  at  8  feet  gage  height,  with  differences  of  500  per  tenth. 

Estimated  monthly  discharge  of  Missoula  River  at  Missoula,  Mont.,  for  1903. 

[Drainage  area,  6,960  square  miles.] 


Month. 


Discharge  in  second-feet. 


I 


Maximum,  j  Minimum. 


Oaiy  « 

•roary  a-  -  - 

rch 

•il 

v 

le 

y 

?U8t 

tember« 

ober«. !...# 

.ember  « 

«mber  « 


4,440 
4,550 
9,840 
21,900 
5,800 
2,440 


The  year 


1,530 
2,110 
3, 430 
6,240 
2,440 
1,  710  i 


Mean. 


1,900 
1,700 
2,018 
2,949 
5, 817 
13,950 
3, 976 
1,995 
1,800 
1,700 
1,500 
1,500 


3,400 


Run-off. 


Total  in 
acre-feet. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


116,  826 
94, 413 
124, 082 
175,478  | 
357, 673 
830,083 
244, 475 
122,667 

107,  ior 

104,529 
89, 256 
92,231  ! 


2,458,820  : 


0.319 

0.368 

.285 

.297 

.339 

.391 

.495 

.556 

.976 

1.130 

2.340 

2.610 

.667 

.768 

.335 

.386 

.302 

.337 

.285 

.329 

.252 

.281 

.252 

.291 

.0/1 


7.744 


<*  Estimated. 


406  STREAM    MEASI'REMKNTH    IN    1903,    PART   rV.  l*»| 

I1ITTEKULH IT    RIVER    NEAR    MISSOULA,  MONT. 

This  station  was  established  July  l>,  1898,  by  C.  C.  Babh.    1 
tiun  i*  located  at  the  Buckhoiwe  wagon  bridge,  on  the  main  nwU 
IBlUu  suutli«i'sf  cif   Missoula,  Mont.     As  it  is  not  far  above  its \w:- 
tiun  with  the  Missoula  River,  it  will  give  the  full  dischargeof  the  Bit- 
tomioi.     The  first  gage  established  had  a  length  of  wire  of  83.81  H 
and  Ibe  eenter  of  the  axle  of  the  gage  pulley  was  3.801  feet  below  U» 
bench  mark.     On  April  8,  1901,  the  bridge  was  washed  out.  bntTO 
immediate};  replaced.     The  station  was  then  reestablished  with  a  g»p 
Miiv  of  different  length.     Observations  were  discontinued  Novemta 
1.  1901,  but  were  begun  again  in  1903.     The  length  of  the  gage  oirc 
on  October  8,  1903,  was  found  to  be  30. 40  feet,  at  which  time  tV 
eenter  of  the  gage  pulley  was  tJ.TO  feet  above  the  U,  S.  GedugW 
Survey  bench-mark  [lost.     The  marker  on  the  wire  is  taken  as tb* 
end  of  the  wire.     Until  October  H>,  11103,  the  observer  ha*  been  Ihmii 
Buekhouse.     The  present  gage  reader  is  Frank  Mitchell.     DisclianT 
measurements  are  made  from  the  downstream  guard  rail  of  the  ngM 
bridge,  to  which  the  gage  is  attached.     The  initial  point  for  sounding 
is  a  point  marked  0  over  the  eenter  of  the  northeast  bridge  pier.   All 
distances  are  marked  on  the  hand  rail.     The  channel  is  nearly  stmii'ii' 
above  and  below  the  station.     The  right  bank  is  low  and  liable  to  over- 
flow.    The  left  bank  is  high  and  rocky  and  juts  out  iuto  the  rivent 
flood  stages  so  that  the  channel  is  then  congested  at  the  bridge.    Tbe 
bed  of  the  stream  consists  of  gravel  and  is  fairly  constant.     The  depth 
varies  from  3  to  6  feet. 

The  bench  mark  is  a  standard  U.  S.  Geological  Survey  post  seti5 
yards  northwest  of  the  bridge.  Its  elevation  above  gage  datum  i* 
19.37  feet,  and  above  sea  level  (Missoula  datum)  is  3,140  feet.  Tbe 
center  of  the  gage  pulley  has  an  elevation  of  26.07  feet  above  g»[P 
datum. 

The  observations  at  this  station  during  1903  have  been  made  uuder 
the  direction  of  C.  C.  Babb,  district  engineer. 
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harge  measurements  of  BUterroot  River  near  Missoula,  Mont.,  in  1908. 


Date. 

Hydrographer.                    ;  Gage  height. 

Discharge. 

Feet. 
F.  M.  Brown 

Second-feel. 
4,131 

J.S.Baker 3.40 

3, 377 

9,982 

12, 637 

9,121 

i 
C.D.Flahertv 7.05 

* 

do 8.20 

do 6.86 

do 4.45 

4,217 

L.A. Cowan !          2.30 

do 2.70 

1,546 

13 

1,463 
1,683 

J.  H.  Sloan 

?7y  gage  height,  in  feet,  of  BUterroot  River  near  Missoula,  Mont.,  for  1903. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

t 

5.80 
5.60 
5.50 
4.90 
4.80 
4.90 
5.00 
5.10 
4.80 
4.60 
4.50 
4.50 
4.60 
4.50 
4.90 
4.00 
9.90 
3.70 
3.60 
3.  CO 
3.50 
3.50 
3.40 
3.20 
3.10 

2.60 

2.40 

2.50 

2.60 

2.50 

2.40 

2.50 

2.00 

(ft) 

(ft) 

1.90 

1.70 

1.60 

1.60 

1.70 

1.60 

1.70 

1.60 

1.50 

1.40 

1.20 

1.30 

1.20 

1.20 

1.90 

1.20 

1.40 

1.40 

1.90 

1.40 

1.90 
1.20 
1.80 
1.20 
1.20 
<«) 

2.50 
2.50 
2.40 
2.40 
2.30 
2.30 
2.90 
2.40 
2.60 
2.50 
2.40 
2.90 
2.40 
2.40 
2.40 
2.90 
2.90 
2.20 
2.10 
2.10 
2.10 
2.50 
2.60 
2.60 
2.50 
2.40 
2.40 
2.40 
2.90 
2.90 

2.40 

8.00 
9.10 
9.70 
9.90 
9.40 
9.00 
8.90 
9.10 
9.20 
8.80 
9.10 
8.50 
8.90 
8.40 
8.50 
8.60 
8.40 
7.80 
7.30 
7.30 
6.90 
6.80 
6.10 
6.00 
6.00 
6.30 
6.50 
6.80 
6.20 

2.80 

2.70 

2.60 

2.50 

2.50 



2.50 

2.50 



2.50 

2.90 
2.50 
2.60 
2.80 
8.40 
9.30 
9.20 
9.10 
9.10 
3.00 
2.90 
2.90 
2.80 
2.80 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.50 
2.50 

2.50 

2.50 

2.50 

2.60 

2.60 

2.60 

2.60 

2.50 

2.50 

2.50 

2.40 

2.40 

2.40 

2.90 

2.90 

2.20 

2.10 

2.10 

2.10 

2.20 

2.90 

2.20 

Observer  absent  from  September  6  to  October  10. 


b  Qage  stolen. 


rQ8  STREAM   MEASUREMENTS    IN    1»03,   PART    IV.  '*>.* 

RITTERROOT  RIVER  NEAR  ORANT3DALE,   MONT, 

This  station  was  nntnlhWrihM  April  25,  190:3,  by  H.  B.  Water*,  Uf 
orated  on  tin1  highway  bridge  2  miles  southwest  uf  <_iruntsdnlt'aml.' 
niies  southwest  uf  Hamilton,  Mont.  The  gage  is  of  the  wire  trp> 
.net  fastened  t«  the  dow  list  ream  truss  of  the  bridge.  The  teak  bcu( 
s  graduated  to  feet  and  tenths,  and  is  rend  daily  hyT.  J.  Holt,  who liw 
ibout  a  quarter  of  ■  mile  north  of  the  gage. 

Two  large  ditches,  the  new  Hedge  and  the  Republican,  are  tnkinoul 
>t'  the  river  some  distance  above  the  station.  They  irrigate  extoxiH 
'arm  lands  and  orchards  in  the  vicinity  of  Hamilton. 

The  length  of  the  wire  from  the  end  of  the  weight  to  the  ninrknii 
15.67  feet.  Discharge  measurements  are  made  from  the  hjjghM) 
iridge  on  the  downstream  side.  The  initial  point  for  sounding  i" 
loteh  on  the  hand  mil  over  the  northeast  bridge  pier.  The  cimwiel " 
Anight  both  above  and  lielow  the  station. 

The  stream  has  a  moderate  velocity.  The  right  bank  has  a  gu4 
ilope  for  about  100  feet,  when  it  terminates  in  a  high  hank  wbii'hi' 
lot  liable  to  overflow.  The  left  bank  is  high  and  is  formed  above  tie 
jridge  by  a  railroad  fill.  The  lax!  of  the  stream  is  composed  of  grsvl 
md  bowlders.  Bench  mark  No.  I  is  a  wire  nail  driven  in  the  northed 
iide  of  a  largo  pine  stump  and  marked  "  B.  M.  24.40."  The  stamp  '- 
icross  the  road  from  the  west  end  of  the  bridge.  The  elevation  abo"' 
ihe  gage  datum  is  24.41)  feet.  Bench  mark  No.  2  is  the  northwest  DM 
in  the  northwest  abutment  plat**  of  the  bridge.  It  is  marked  "R.  M- 
19.3ft."     Its  elevation  above  the  gage  datum  is  19.36  feet. 

The  observations  at  this  station  during  1908  have  been  made  iHXW 
the  direction  of  (J.  0.  Babb,  district  engineer. 


IliArlmrtji-  u 


of  Ritterrtjtit  Rher  near  GranUdaie,  Mont.,  in  IMS. 


hl'l^ht 


April  28... j  F.  M.  Brown.. 

May  29 |  0.  P.  Flaherty 

June  10 1 do 

June  24 1 do 

July  9 | do 

August  14 do 

September  9 ' do 

0ct«ber9 ;  J.  H.  Sloan... 


3. 59 

3,^ 

4.  On 

4,;s3 

6.10 

9.0TS 

4..TC 

3,91-* 

,1.  50 

t,v# 
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Vmn  rlailp  gage  height,  in  feet,  of  BUterroot  River  near  GranUdale,  Mont.,  for  1903. 


,JUL 

Feb. 

Hw 

Apr. 

M*f. 

,„»>,, 

AOf. 

«.,. 

Oct. 

2.10 
3.10 

3.10 

2.00 
2,00 

Dm. 

1.80 
1.80 
l.» 
l.» 
1  » 
200 
2.00 

■.'.  [>} 
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2.00 
2.00 

2.00 
2.00 

1.90 
2.00 
2.00 
2. 00 

l.m 

1.80     l.W 
1.20  |  1.90 
1.20  i  1.90 
1.20     ZOO 
1.20  '  2.20 
1.20     3.40 
1.30  i  3.30 

2.80  '  3.10  !  7.00     880     2.20 
2*0     8.00     7.80     3.60  I  2.20 
280     420     6.70     3.30     2.10 
180     3.80  '  6.40     3.60     2.10 
120     3.60     6.30  .  8.70     2.00 
220     4.00,  6.80  !  aw     2.00 

2.60 

3  40 

2.20 

2.20 

2.20 

1  80 

220 

1.90    2.00 

100  i  1.90 

101  '  1.90 
1.90     1.90 
1.90     1.90 
100,1.90 
3.00  '  1.90 
2.00     1.90 

2.00 

2.00 
200 
210 

110 
210 
200 
200 
2.10 
2.10 
2.20 
130 
130 
220 
120 

2.10 
2  20 
2,20 

2.10 

1.U0  .  2.40     3.S0      «. SO  ,  S.80 
1.90     2.40     3.40  j  8.20     8.80 
2.00  !  2.40     3.70     6. ay     8.30 
2.00     2.30     4.00  1  8.00     8.80 
1.90     2.80     4.  BO     6.10     3.20 

1.70  |  160  I  2.80 
1.60     2.10      2.90 
1.60  ■  2.00     2.60 
l.«0     1.90     ISO 
1.60  1  1.90     3.50 
1.80     1.90     3.40 
1.80     1.80  |  2.40 
1.80  1  1.80     2.40 
1.80  1  1,80  .  '2.40 

2.10 
2.10 
200 

:::::;::::::::::::::::::: 

a. oo 

1.80     2.40     4.00 
1.80     2.50     8.80 
1.70      160     3.60 

6.10  '  aoo 
S.80     2,90 
S.80  1  2.90 
5.30     280 
B.20     2.80 
6.00     180 
5.00  j  2.70 
4.70     2.70 
4.40     2.00 

4.  so    a.  so 

4.70     2.40 
4.60    2.40 
4.80  ,  2.80 
4.40     2.80 
12.20 

2  10 

i 

2. '20 
2.20 
210 
2.10 
210 

ioo 

200 

2.00 
200 

2.00 

■. 

loo 

200 
100 

1  M 
180 
120 
220 
111 

2  10 

1.90 
1.90 

;■: 

820 
3.20 
3.10 
810 
3.10 
3.30 
370 

IS 

4.30 

8.10 

1.40     1.9» 
1.40  ;  1.90 

230 
2. 30 
230 
2.20 

2 '20 

2.20 
220 
2.10 
2.10 

1.70 

2.90 
3.20 

3.60 
8.  SO 

a  no 

3.70 
3.70 
3.70 
3.60 

1.80  j  1.80 
1.80  |  2.00 
1.80  j  2.10 

1.80 
1.30 

1.40 

1.90 
1.00 
1,90 

LH 

2.30 
2.40 
2.  SO 
160 

1.40.  200 

1.40      2.00 

200 

j 

Rating  table  for  BiUerroot  Hirer 

near  OranUdaU,  Mont.,  for  1903. 

height. 

Discharge. 

tegSt.  '  M-taw*. 

MgU. 

Discharge. 

». 

Iliac  hi!  rare. 

ftrf. 

Sccmd'fret. 

ftrt.        SeeoMt-Jrei. 

«rt. 

Stcond-frrl. 

ft*. 

SreoMt-Jttt. 

1.0 

125 

2.2 

700 

3.4 

2,450 

5.2 

6,380 

1.1 

135 

2.3 

700 

3.5 

2,650 

5.4 

6,855 

1.2 

150 

2.4 

yoo 

3.6 

2,850 

5.6 

7,325 

1.3 

176 

2.5 

1,020 

3.7 

3,050 

5.8 

7,760 

1.4 

205 

2.6 

1,150 

3.8 

3,255 

6.0 

8,340 

1.5 

240 

2.7 

1,280 

3.8 

3,470 

6.2 

8,870 

1.6 

280 

2.B 

1,431) 

4.0 

3,700 

6.4 

9,670 

1.7 

340 

2.9           1,585 

4.2 

4,140 

6.6 

10,370 

1.8 

395 

3.0           1.745 

4.4 

4,575 

6.8 

11,075 

1.9 

4*30 

3.1     '      1,910 

4.6 

5,005 

7.0 

11,795 

2.0 

530 

3.2 

2,085 

4.8 

5,440 

7.3 

12,875 

1903  rating  table  us  mo  Be  1902. 


410  STREAM    MEASUREMENTS   IN    1903,    I'AKT 

Estimate!  monlhlii  (titeharfe  ■•/  Ritlrmmt  liiivr  war  Grotiltdate.  Mtmt.,Jlr 


BIO    BLACKFOOT    RIVER    NEAR    BONNER,    MONT. 

This  station  was  established  for  general  information  purpose*  ii 
JuIv,lS!ts.  byC.  C.  Babb.  It  is  situated  a  short  distance  above  us  I 
junction  of  Rig  Blackfoot  with  Hcllgate  River,  at  the  county  hi^  I 
way  bridge  one-half  mile  west  of  Bonner  and  ti  miles  east  of  Mis- 1 
soula.  The  power  dam  of  the  Big  Blackfoot  MillingOompany  isnltort 1 
1.000  yards  above  the  station,  and  interferes  with  the  natural  &>»■  I 
the  water.  The  opening  and  closing  of  the  gates  causes  abrupt  cbanp'  1 
in  the  gage  heights.  The  channel  at  the  station  is  straight. 
banks  are  high  and  rocky.  They  are  clothed  with  a  vegetation  <» 
bushes  and  single  trees.  Neither  hank  is  subject  to  inundntion.  Tb* 
bed  of  the  river  is  rocky  and  covered  with  cobbles  and  bowlders.  " 
is  not  liable  to  change.  The  depth  of  water  varies  from  i  to  10  feet- 
The  current  is  very  swift  and  can  seldom  lie  gaged  without  guyingtli? 
meter.  The  discharge  measurements  are  made  from  the  bridge,  hW 
distances  being  marked  on  the  downstream  hand  rail.  The  initial  point 
is  a  notch  marked  "0"  at  the  leftendof  the  downstream  band  rail.  The 
gage  is  attached  to  the  upstream  guard  rail.  It  is  of  the  wire  type  and 
reads  to  feet  and  tenths.  The  marker  is  a  wire  knot  near  the  handle. 
The  distance  from  the  bottom  of  the  weight  to  the  marker  is  32-"^ 
feet.  The  observer,  John  McCormiek,  who  lives  at  the  bridge,  reads 
the  gage  twice  a  day. 
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4)ench  mark  No.  1  is  a  temporary  bench  mark  of  the  topographic 
vision  of  the  Geological  Survey.  It  is  a  crosscut  in  the  northeast 
"xner  of  the  top  of  the  northeast  abutment  of  the  Northern  Pacific  Rail- 
ay  bridge  near  Bonner.  Ics  elevation  is  3,290.30  feet  above  sea  level, 
such  mark  No.  2  is  a  standard  United  States  Geological  Survey  iron 
let  located  in  front  of  McCormick's  house,  near  the  highway  bridge. 
3  elevation  is  3,246.038  feet  above  sea  level.  The  elevation  of  the 
3e  of  the  gage  pulley,  which  serves  as  a  temporary  bench  mark,  is 
B51.68  feet  above  sea  level. 

The  zero  of  the  gage  is  3,220.702  feet  above  sea  level.  All  eleva- 
M)8  refer  to  Missoula  datum — 25.34  feet  above  gage  datum.  The 
9vation  of  the  axle  of  the  gage  pulley,  which  serves  as  a  temporary 
"nch  mark,  is  30.98  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
e  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  Big  Blackfoot  River  near  Bonner,  Mont.,  in  1903. 


Date. 


Hydrographer. 


>Til26 + 

*y23 

ne29 

Ivl3 '. 

tptember  13 do 

2tober  8 J.  H.  Sloan 


F.  M.  Brown.. 
J.  S.  Baker . . . 
C.  D.  Flaherty 
....do 


hegrft.     l»techarge. 


Feet 

Seeond-fcet. 

2.25 

2,352 

2.90 

2,979 

3.60 

3,830 

2.55 

2,003 

1.10 

948 

.  75 

888 

Mean  daily  gage  height,  in  feet,  of  Big  Blackfoot  River  near  Bonner,  Mont.,  for  1903. 


Day. 

May. 

June. 

July. 

1 

5.35 
6.30 
6.80 
7.05 
6.85 
6.65* 

3.15 

2 

3  05 

8 

3  10 

4.... 

2  90 

5.... 

2  90 

6 

2  85 

i. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


4.25 
4.45 
4.05 
3.95 
3. 65 
3.40 


6.50 
6.35 
6.25 
5.95 
5.65 
5.60 
5.80 
5.85 
5.50 
5.30 
5.20 
5.20 
4.95 
4.70 


2.80 
2.95 
2.90 

...  oO   | 

2.70 
2.60  ' 
2.60  J 
2.45  i 
2. 45 
2.30 
2.15 
2. 10 
2.05 
2.00  : 


Aug. 

1.70 

1.65 

1.60 

1.50 

1.50 

1.40 

1.40 

1.40  ' 

1.35  | 

1.30 

1.30 

1.30 

1.20 

1. 15 

1.10 

1.15  i 

1.20 

1.20  I 

1.20 

i.ir> ' 


.90 

.90 

.95 

1.20 

1.20 

1.10 

.95 

1.10 

1.05 

.95 

.90 

1.00 

.90 

.SO 


Sept, 

Oct. 

Nov. 

0.95 

0.95 

1.00 

.95 

.90 

.90 

.95 

1.00 

.90 

.85 

1.25 

.90 

.85 

1.00 

.90 

.85 

1.10 

1.00 

1.10 
1.10 
1.25 
1.35 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 


Dec. 


1.00 
.95 

1.00 

1.10 
.95 
.90 
.90 
.90 

1.10 
.80 
.80 
.80 
.80 


1.10 

1.10 

1.05 

1.20 

1.70 

1.10 
.90 

1.10 

1.06 

1.10 
.95 
.95* 
.60 

1.10 
.90 
.95  ' 
.95 
.90 
.90 


nice  on  bottom  of  river. 
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ftjjjljj  uMifur  Hit/  Bl'ietf'-"!  JtiW  jmir  Jfonnrr,  Mtmt.,fi/r  1S03. 


£&      «**■*■■      hSffi.      *»«*«**■ 


1,140 
1,880 
1,300 


i,e«o 

1,7711 


2,460 
2,590 


DlwhMVr. 

iK-lgSt.     | 

SlHNtfjM, 

«*(. 

2,870 

4.1 

8,010 

4.1' 

3,150  * 

4.3 

a,sw 

4.4 

3,440 

4.S 

3,590 

4.« 

3,740 

4.7 

3,900 

4.8 

4,070 

4.9 

4,250 

5.0 

4,430 

5  1    . 

4, 620 

(S.180 

6.420 
6.B80 


Tangent  at  5  feel,  with  differences  of  240  i*t  tenth.  Measurements  made  in  1908 
lietween  gage  heights  0.75  and  3.60  feet.  Rating  curve  and  table  extended  above 
and  below  these  points  by  means  of  measurements  made  in  1899  and  1900. 
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-Estimated  monthly  discharge  of  Big  Blackfoot  River  near  Bonner  t  Mont.,  for  1903. 

[Drainage  area,  2,465  square  miles.] 


Discharge  in  second-feet. 


Month. 


j?  15-31 
e« 


Maximum. 


6,060 


Minimum. 


ly 


tember 
ober  .. 
ember 
mber 


3,220 
1,470 
1,070 
1,180 
1,040 
1,470. 


2,730 


1,425 
920 
780 
890 
830 
805 


Mean. 


4,334 

7,575 

2,191 

1,105 

889 

1,011 

920 

920 


Total  in 
acre-feet. 


146,138 
450,744 
134,  719 
67,944 
52,899 
62,164 
54,744 
56,568 


Run -off. 


Second-feet 

per  square 

mile. 


1.758 
3.073 
.889 
.448 
.361 
.410 
.373 
.373 


Depth  in 
inches. 


1.111 
3.428 
1.025 
.517 
.403 
.473 
.416 
.430 


a  June  21  to  27  estimated. 
PAI/>U8E   RIVER   NEAR  HOOPER,  WASH. 

For  some  distance  above  Hooper  the  Palouse  River  consists  of  a  suc- 
cession of  deep  pools,  from  10  to  15  feet  in  depth,  connected  by  short 
xiffles.     Its  valley  is  about  one-half  a  mile  in  width  and  is  bordered 
'with  basaltic  cliffs  approximately  300  feet  in  height. 

The  measurements  of  Palouse  River  are  of  value  in  showing  the 
amount  of  water  that  could  be  utilized  for  irrigation  on  the  lands  of 
AVashtucea  Valley  and  in  the  section  north  of  Pasco.  The  gaging 
station  was  established  April  1,  1897,  by  the  land  department  of  the 
Northern  Pacific  Railway.  It  is  about  3  miles  above  the  mouth  of 
Cow  Creek  and  2  miles  below  the  head  of  the  ditch  of  the  Palouse 
Irrigation  Company,  which  carries  25  second-feet  when  full.  No  meas- 
urements were  made  during  1901,  the  rating  table  for  1900  being  used 
for  that  year.  The  1902  table  gives  larger  discharges,  and  it  is  prob- 
able that  the  discharges  as  published  for  1901  are  too  small. 

On  September  9,  1S97,  the  Geological  Survey  took  charge  of  the 
station  and  it  was  reestablished  by  C.  C.  Babb.  An  inclined  gage  was 
fastened  to  the  right  bank  1  mile  below  the  Northern  Pacific  Railway 
£age  and  opposite  the  water  tank.  When  this  gage'read  2.1  feet  the 
Northern  Pacific  Railway  gage  read  0.1  feet.  A  wire  gage  was  estab- 
'ished  about  20  feet  above  the  cable  bv  Svdnev  Arnold  in  1903.  The 
£&ge  was  repaired  and  checked  from  the  original  bench  mark  by  (J.  H. 
"liss,  August  26,  1903.  Its  datum  is  the  same  as  that  of  the  origi- 
n**l  gage.  The  length  of  the  wire  from  the  end  of  the  weight  to  the 
barker  is  21.67  feet.  It  is  read  once  egch  day  by  Frank  Hill.  Dis- 
charge measurements  are  made  by  means  of  a  cable,  car,  tagged  wire. 
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and  stay  wire.     The  slay  wire  is  located  about  *J0  feet  upstream  fns 
the  cable.     The  initial  point  for  soundings  is  the  cable  post  on 
left  bank.     The  channel  is  straight  for  200  feet  above  and  forow 
fourth  of  a  mile  below  the  cable.    The  current  is  swift.    Both  faubj 
high,  not  liable  to  overflow,  and  covered  with  brush.     The  Ired  of  tit 
stream  is  rocky  and  free  from  vegetation.     Bowlders  on  the  WiJ 
the  stream  make  it  difficult  to  obtain  accurate  results  at  this  (joint 
low  water.     There  is  but  one  channel  at  all  stages.     Bench  mark  fl 
1  is  the  original  bench  mark  established  by  C.  C.  Babb.     It  is  Ik 
highest  point  on  a  ledge  of  rock  on  the  left  bank  200  feet  below 
cable  di  rod  ly  opposite  the  point  at  which  the  inclined  gage  «u>  locatM. 
It  is  painted  black.     Its  elevation  is  7.00  feet  above  gage 
Bench  mark  No.  2  is  the  top  of  a  large  rock  on  the  right  bank  iW 
feet  west  of  the  cable  post  and  114  feet  from  the  water's  edge,  to 
elevation  is  M.88  feet  atwve  gage  datum.     Bench  mark  No.  3 
spike  on  the  west  side  of  the  cable  post  on  the  right  bank.     It  is  nat 
the  surface  of  the  ground,  and  has  an  elevation  of  10.26  feet  »bo« 
gage  datum. 

The  observations  at  this  station  during  1V>03  nave  been  made  nnder 
the  direction  of  T.  A.  Noble,  district  engineer. 

ttitrhiirgr  mmmirrmrntt  of  /'n/(iu~'  ft'W  NOV  Hoojur,  Wa*h.,  in  /SO*. 


Dure. 

HyrtraersphOT, 

■S3? 

height. 

nudum. 

Svilnev  Arnold 

5.2S 
.95 
1.87 

a.  75 

2.73 
2.51 
2.5! 

1,8 
9 

IS 

do. 
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Mean  daily  gage  height,  in  feet,  of  Palouse  Biter  near  Hooper,  Watk. ,  fur  1903. 


nv. 

M. 

Feb.    Mur.   Apr.    May.  June. 

»».«. 

w. 

Oct. 

No». 

i». 

4.30 
4.30 

II   j. 
II  10 

M.4C 

..  *> 

6.80 
4.90 

fi.30     4.90     8.10     4.80     8.40 

.36 
1.00 

1.05 

1.05 

1.06 

LOO 

i  on 

1.05 
1.05 
1  W 

1.15 

1.10 

1.05 

1.30 
1.20 

, 

30 
29 

20 
20 
SO 
15 
15 

It 
It 
IE 

It 

10 

200 

J a 

4.10 
4.00 

•  ■> 

4  .«. 

4.10 

i  « 
4.10 

.   II 

i.90 

8.  TO 

ft.tiO 

7.40     4.25 
5.60     4.  DO 
4.90  '  4.00 

3.30 
3.20 

2.90 
2.80 
2.70 
2.65 
2.60 
2.46 

E 

85 

35 
80 

75 

70 
70 
55 
65 
» 
40 
55 

U 
IS 

a 

X. 

35      ... 

2.15 
2.55 

3.00     4.60 
3.  SO     5.00 
3.10     5.00 
8.60     4.90 

3.75 
3.  TO 

3.65 
3.40 
3.40 
3.40 
3.40 

4.70 

4.50 

1.10  '  1.20  |     2.10 
1.10      1,20        2.10 
1.10  !  1.25        2.05 

4  GO      3.40 

2.40  | 
'J.  40 

1  '26      1  HO         1  85 

4. 40     a.  20     4. 78     4.40 
4.10     *  10     4.M     4.30 
3,  TO     8.20     4.60     4.30 
8  40     3  25     4.46 '4.90 
J.W     8.JS     1.40     l.fW 
1*0     826      4.30     4.75 

6.50     3.70     4.20     5.16 

1.45     l.H)       l.» 

1  35     "  00       2  10 

2.25 

l.» 

>• 

a 

1.50  |  1.70       2.J6 

M 

» 

5.C0     4.10      4.S0     5.30      3.96 
S.00     4.10     4.40  '  4.65  13.80 

95  '  1.05 

96  |  1.05 

1.35     2.1t!     3.10 
1.25     2.60  '     3.00 

f» 

10.10      4.30     5.10     6.16     3.40     1.40 
•.50     420     5.00     ft. IS  '  B.30  |  1.30 

*  60    6.90  1  6.15  (  3.35  '  1.16 

8.00    4U70     6.15     3.40  |  1.00 

95     1.10  J  1.20     2.20  '     2.50 

to 

_'.  (»        2.  20 





a  An  error  ol  o. 

SSint 

e*w 

•:  rem 

n-dl* 

„,.„ 

a 

„,, 

adyo. 

«d. 

ROCK   CREEK    NEAR   ST.    JOHN,  WASH. 

This  station  was  established  October  15,  1903,  by  G.  H.  Bliss.  It 
s  located  at  the  highway  bridge  which  crosses  Rock  Creek  at  the 
>utlet  of  Rock  Lake,  three-fourths  of  a  mile  from  the  ranch  of  the 
»beerver,  C.  K.  Remer.  It  is  9  miles  northeast  of  St.  John,  Wbit- 
oan  County,  Wash.  The  gage  is  a  vertical  rod  fastened  to  the  fifth 
rile  bent  of  the  southeast  or  left-bank  approach.  It  is  read  once 
«ch  day  by  C.  K.  Remer.  At  high  stages  discharge  measurements 
,re  made  from  the  downstream  side  of  the  highway  bridge,  to  which 
he  gage  is  attached.  At  low  stages  they  are  made  by  wading  below 
be  bridge.  The  bridge  is  supported  by  pile  bents  and  has  a  total 
pan  of  210  feet.  The  initial  point  for  soundings  is  the  end  post  of  the 
low  nstreain  hand  rail.  The  channel  is  straight  for  200  feet  above  and 
or  75  feet  below  the  station.  The  current  is  sluggish  at  the  bridge 
.*  low  stages.  Both  banks  are  low  and  rocky  and  liable  to  overflow 
.*  flood  stages.     The  bed  of  the  stream  is  covered  with  rocks  and 
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ravel  and  la  liable  to  shift  at  Hood  stages.      Bench  mark  fc  1  »j 
>ike  driven  into  tin*  downstream  side  of  the  top  of  the  till  of  il» 
ile  bent  from   the  southeast  or  left-bunk  approach.     In  bIh 
S./S9  feet  almve  the  zero  of  the  gage.      Bench  murk    No.9iiBH 
f  ii  large  rock  on  ti  point  of  rocks  oti   the  southeast  side  of  thrM 

kMQt  3,000  feet  above  the  outlet.      Its  elevation   is   16.70  feet  i) 

the  zero  of  the  gage. 
The  observations  at  this  station  during  1901  have  bean  iua<lt'iii 
le  direction  of  T.  A.  Noble,  district  engineer. 
The  following  discharge  measurement  whs  made  by  (J.  H.  fill* 

:  103: 

December  4:  Gage  height,  10.51  fi*t;  discharge,  in  second-feet. 
,V,.fi,  .la.lii  fagt  lniijhl,  in  fed,  of  Rock  Creek  near  .<*.  John,    Wa*h.,  for  /*M- 
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WALLOWA    RIVER    NEAR    ELGIN,  OREO. 

Thi-  station  wan  established  November  18,  1903,  by  John  H.  Lm< 
Ii  i-  located  at  the  county  highway  bridge  just  below  the  month  of 
Miimin  Rivet  and  L2  miles  from  Klgin,  Oreg.  The  gage  is  in  ii  sec- 
tions of  -2  by  6  inch  timber,  located  under  the  lower  side  of  the  bridp 
on  the  left  bank.  Both  sections  are  held  in  place  by  bolt.s,  cemented 
into  the  solid  rock.  The  lower  inclined  section  reads  f  rom  1.7  to  3  feet. 
The  upper  vertical  section  reads  from  3  feet  to  10  feet.  The  gag* 
is  read  once  each  day  by  John  McCulloeli.  Discharge  meastiremi'nb 
are  made  from  the  downstream  side  of  the  single-span  bridge,  to  which 
the  gage  is  attached.  On  account  of  the  velocity  of  the  water  a  st» 
Wire  W  used  in  making  discharge  measurements.  The  initial  point  d 
soundings  is  the  end  of  the  bridge  rail  on  the  left  bank.  The  enund 
is  straight  for  100  feet  above  and  for  1,000  feet  below  the  station. 
Both  banks  are  high,  rocky,  not  liable  to  overflow,  and  without  tim- 
ber or  brush.  The  current  is  swift.  The  bed  of  the  stream  is  com- 
posed of  gravel,  free  from  vegetation,  and  not  liable  to  shift.  There 
is  but  one  channel  at  all  stages.  Bench  mark  No.  1  is  the  highest 
point  of  the  rock  to  which  the  vertical  section  of  the  gage  is  fastened. 
It  is  ii  inches  from  the  gage  rod  and  has  an  elevation  of  H.60  feet 
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Above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  center  of  the 
hole  in  the  rock  in  which  the  bolt  supporting  the  vertical  rod  is  set. 
Its  elevation  is  7.07  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

The  following  discharge  measurement  was  made  by  John  H.  Lewis 
in  1903: 

November  18:  Gage  height,  2.60  feet;  discharge,  540  second-feet. 
Mean  daily  gage  height,  in  feet,  of  Walloiva  River  near  Elgin,  Oreg.,  for  1908. 
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WALLOWA    KIVER   NEAR   WALLOWA,  OREG. 

This  station  was  established  November  14,  1903,  by  John  H.  Lewis. 
It  is  located  at  the  county  bridge,  li  miles  below  Wallowa,  Oreg.,  and 
one  fourth  mile  below  the  mouth  of  Bear  Creek.  A  small  irrigation 
ditch  takes  water  from  the  river  about  300  feet  above  the  bridge  on  the 
right  bank.  The  gage  is  a  vertical  2  by  6  inch  timber  nailed  to  the 
downstream  side  of  the  timber  crib  pier  on  the  right  bank.  Its  loca- 
tion is  such  that  it  is  protected  by  the  pier  from  drift.  It  is  read  once 
each  day  by  L.  S.  Johnson.  Discharge  measurements  are  made  from 
the  upstream  side  of  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  left  end  of  the  lower  chord  on  the 
upstream  side  of  the  bridge.  The  channel  is  straight  for  400  feet 
above  and  for  600  feet  below  the  station.  The  current  is  swift.  Both 
banks  are  low,  wooded,  and  not  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  gravel,  free  from  vegetation,  and  is  not  liable 
to  shift.  There  is  but  one  channel  at  low  water.  At  high  water  the 
channel  is  broken  by  the  rock-tilled  timber  crib  pier,  to  which  the 
gage  is  fastened.  The  bench  mark  is  the  head  of  a  30-penny  wire 
nail  driven  nearly  flush  with  the  top  of  the  crib,  2  inches  from  the 
edge,  near  the  gage.  Its  elevation  is  6.60  feet  above  the  zero  of  the 
gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

The  following  discharge  measurement  was  made  by  John  H.  Lewis 
in  1903: 

November  14:  Gage  height,  2.07  feet;  discharge,  417  second-feet. 
irr  100—04 27 
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WAl.IXJWA    IE1VKK    NEAR  JOSEPH,  OHEG. 

This  station  was  established  November  12,  19U3.  by  .lohn  H.  Lewk 
'ha  gage  is  Irii.'titvd  on  Wallowa  Lake  near  its  outlet.  It  is  a  verticil 
2  by  It  inch  board  fastened  to  a  log  pier  which  extends  into  the  Into1. 
It  reads  from  zero  to  5  feet.  It  is  read  once  each  day  by  G.  F.  Ike). 
Discharge  measurements  are  made  from  a  footbridge  about  BOO  EM 
below  the  outlet  of  Wallowa  Lake  and  1J  miles  above  Joseph,  Oreg. 
The  bridge  has  a  single  span  of  50  feet.  The  initial  pout  for  sound- 
ings is  the  end  of  the  upstream  log  supporting  the  footbridge  on  the 
left  bank.  The  channel  is  straight  for  IQQ  feet  above  and  for  t6  M 
below  the  station.  The  right  bank  is  liable  to  overflow  at  high  water 
for  about  80  feet,  at  which  point  it  becomes  steep.  The  left  bank  will 
overflow  for  about  20  feet  at,  high  water.  Both  banks  are  timbered. 
At  the  bridge  the  bed  of  the  stream  is  composed  of  large  bowlder*. 
free  from  Vegetation,  and  is  not  liable  to  shift.  There  is  but  one  chan- 
nel at  all  stages.  The  direction  of  the  wind  is  liable  to  affect  both  the 
gage  readings  on  the  lake  sod  the  discharge.  No  bench  marks  Imp' 
been  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  .1.  T.  Whistler,  district  engineer. 

The  following  discharge  measurement  was  made  bv  .lohn  II.  Levis 
in  1003: 

November  1-:  Gafle  height,  148  feet;  discharge,  79  MOOod-faet. 
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GRANDE    RONDE    RIVER   AT   ELGIN,  OREG. 

This  station  was  established  November  20, 1903,  by  John  H.  Lewis. 
t  is  located  at  the  county  bridge  on  the  road  from  Elgin  to  Wallowa, 
hreg.,  and  is  one- fourth  mile  east  of  the  railroad  station.  It  is  at  the 
ower  end  of  the  Grande  Ronde  Valley.  The  lower  section  of  the 
fage,  reading  from  0  to  2  feet,  is  a  2  by  4  inch  rod  driven  into  the 
aud  on  the  upstream  side  of  the  vertical  steel  caisson  of  the  left  pier. 
from  2  to  9  feet  the  gage  is  painted  on  the  side  of  the  caisson.  It  is 
ead  once  each  day  by  John  Graham.  Discharge  measurements  are 
oade  from  the  downstream  side  of  the  bridge,  to  which  the  gage  is 
ttached.  This  bridge  has  a  span  between  piers  of  100  feet,  with  130 
eet  of  trestle  approach  from  the  left  bank,  and  30  feet  of  approach 
rom  the  right  bank.  The  initial  point  for  soundings  is  on  the  right 
rank  directly  over  the  center  of  the  bent,  30  feet  from  the  caisson. 
7he  channel  is  curved  above  a  point  30  feet  above  the  bridge,  and  is 
traight  for  200  feet  below.  The  right  bank  is  high,  rocky,  free  from 
egetation,  and  will  not  overflow.  The  left  bank  is  low,  free  from 
egetation,  and  will  overflow  only  under  the  trestle  approach.  The 
>ed  of  the  stream  is  uneven,  covered  with  large  bowlders,  and  is  free 
rom  vegetation.  It  is  not  liable  to  shift.  The  channel  is  broken  by 
be  piers  and  the  trestle  bents  at  high  water.  The  bench  mark  is  the 
op  surface  of  the  steel  caisson  directly  over  the  gage.  Its  elevation 
a  15.14  feet  above  the  zero  of  the  gage. 

Discharge  measurement*  of  Grande  Ronde  River  at  Elgin,  Greg.,  in  1803. 
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Mean  daily  gage  height,  hi  feel,  of  Grande  Ronde  River  at  Elgin,  Greg.,  for  190-1. 


buy. 

Not. 

Dec. 

».,.    I*. 

»«.!|    ».,. 

Sm 

\'..         :•„■■ 

2.8 
9.0 
S.0 

a.* 

2.4 
2.4 
2.4 
2.4 

0                ' 

1 

a    & 

10 

"J !;::::::::' 

2.2     » 

u 

21   1  27 

IS 

2.3  '  2\ 

2.6 
2.» 

2.2     29 

2.3   '  11 

28     So 

IS 

2.8  f  -a 

1 

420  STBEAM    MEASUREMENTS    IN    1003,   PART    IT. 

GRANDE    RONDE    K1VER   AT  RILGARD,  GREG. 

This  station  was  established  November  <i,  1SHJ3,  by  Jobn  H.  benis. 
It  is  located  at  the  county  highway  bridge  one-half  mile  below  tin 
Oregon  Railroad  and  Navigation  Company  station  at  Hilgitn.1.  Ok 
It  is  just  lwlow  the  mouth  of  Five  Points  Creek,  which  is  the  tirS 
important  tributary  alwive,  Grande  Ronde  Valley.  There  ai 
dams  about  riO  miles  upstream,  used  to  flood  the  river  during  the  || 
driving  season.  The  gage  is  a  1  by  4  inch  board  nailed  to  a  vertical!" 
by  il  inch  tiinl)er,  which  is  driven  into  the  ground  at  the  downstre»tul 
end  of  the  middle  bridge  pier,  and  wbich  is  bolted  at  the  upper  end  to 
the  log  pier.  J.  IX  Casey  reads  the  gage  once  each  day  at  ordinnrj 
stages  and  twice  during  floods.  Discharge  measurements  are  mad* 
from  the  downstream  side  of  the  two-span  bridge  to  which  the  gagr  i* 
attached.  The  bridge  is  supported  by  two  timber  crib  abutment-  and 
by  one  middle  crib  pier.  The  initial  point  for  soundings  is  atflw 
point  whore  the  end  post  meets  the  lower  chord  of  the  bridge  00  tht 
right  bank.  It  is  directly  over  the  vertical  outer  edge  of  the  abut- 
ment. The  channel  is  straight  for  100  feet  above  and  for  200  feet 
below  the  station.  At  ordinary  stages  all  the  water  passes  under  tlir 
right  span,  which  has  a  length  of  70  feet  from  the  right  abutment  to 
the  middle  pier.  At  high  water  the  water  also  passes  under  (he 
shorter  span,  which  has  a  length  of  5ri  feet  from  the  left  abutment  to 
the  middle  pier.  The  right  bank  is  low,  but  is  not  liable  to  overflow. 
The  left  bank  is  low  and  will  overflow  only  at  a  few  points  above  the 
bridge.  The  bed  of  the  stream  is  composed  of  sand  and  clay,  free 
from  vegetation  and  bowlders.  It  is  permanent  under  the  main  s|wn. 
hut  is  liable  to  shift  in  the  high-water  channel  under  the  shorter  span. 
The  bench  mark  is  the  bead  of  a  bolt  through  the  lower  chord  of  the 
bridge  7.."i  feet  from  the  timber  to  which  the  gage  is  attached.  It' 
elevation  is  13,8  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  undei 
the  direction  of  ,T.  T.  Whistler,  district  engineer. 
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k  knight,  in  fat,  of  Grande  Rondt  River  at  HUgard,  Ortg.,  for  190S. 
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WEISER  RITRB   NEAR   WEIBER,  IDAHO. 

The  drainage  basin  of  this  river  is  mountainous  and  rocky,  in  con- 
ast  to  the  well-wooded  areas  of  the  Bone  and  Payette  basins,  and 
ie  effect  ie  shown  in  the  high  flood  discharges  and  low  summer  flow. 

number  of  small  ditches  utilize  considerable  water  from  this  river, 
it  the  principal  canal  is  the  Galloway  canal,  which  irrigates  lands  of 
ie  Weiser  irrigation  district  north  of  Weiser.  Above  this  canal  is  a 
inch  country  susceptible  of  cultivation  if  water  could  be  brought  to  it. 
The  station  was  established  December  6,  1894,  by  A.  P.  Davis.     It 

located  on  J.  W.  Lane's  ranch  in  the  canyon  of  the  river  about  10 
iles  above  Weiser,  Idaho.  The  gage  rod,  which  was  installed  in 
198,  was  covered  during  the  process  of  grading  for  the  roadbed  of 
e  Pacific  and  Idaho  Northern  Railroad,  a  line  intended  to  run  from 
"eiser  to  the  mining  country  in  the  mountainous  district  to  the  north. 
he  present  gage  was  installed  October  31,  1899,  at  a  point  100  feet 
x>ve  the  old  gage  on  the  right  bank.  It  is  a  4  by  4  inch  inclined 
mber,  12  feet  long,  bolted  to  the  rock  bluff.  One  foot  measured  ver- 
cally  equals  1.15  feet  measured  along  the  gage.  The  gage  is  read 
nee  each  day  by  Mrs.  Annie  T.  Lane.  Discharge  measurements  are 
lade  from  a  cable  and  car  about  300  feet  downstream  from  the  gage. 
lie  initial  point  for  soundings  is  10  feet  from  the  cable  support  on 
be  right  bank.  The  channel  is  straight  for  300  feet  above  and  below 
be  station.  Tl>e  right  bank  is  high  and  rocky  and  is  not  liable  to 
verflow.  The  left  bank  is  low  and  will  overflow  for  100  feet.  Both 
anks  are  without  trees,  but  brush  grows  on  that  part  of  the  left  bank 
able  to  overflow.  There  is  but  one  channel  at  all  stages.  The  bed 
f  the  stream  is  composed  of  gravel,  free  from  vegetation,  and  not 
able  to  change.  Bench  mark  Mo.  1  is  the  highest  point  of  a  rock  40 
•et  southwest  of  the  south  anchorage  of  the  cable.  Its  elevation  is 
*-54  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the 
igbest  point  of  a  rock  B0  feet  southwest  of  the  cable  anchorage  on 
»e  right  bank.  Its  elevation  is  25.  lti  feet  above  the  zero  of  the  gage. 
he  current  is  sluggish. 
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The  observations  «t  this  station  during  11*03  have  neeu  madi: 
tin.*  dilution  of  L).  W.  Ross,  district  engineer. 

Discharge  mtntitrtminU  •niult  HI  Writer  Rirer  near  Writer,  Idaho,  in  191 


Date. 

Hyditiyta]>*ger. 

't.d$i.       ' 

~   1' 

."/■"•rn  #Mfe  y-ij."  height,  in  feel,  of  Writer  River  u 


Jnii      Ntt    Mnr.    A|it.   Slay    June. 


1*0     1.» 
I.* 


Weiurr,  Idaho,  for  I 
g.  j  Sept.    Oct 


COLUMBIA   BIVEB  DRAINAGE   BASIN. 


423 


Rating  table  for  Wemr  River  near  Weber,  Idaho,  for  1909  and  1908. 
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71     : 

2.4 

1,050 

4.4 

3,395 

6.4 

6,095 

.6 

105 

2.6 

1,235 

4.6 

3,665 

6.6 

6,365 

.8 

150 

2.8 

1,425 

4.8 

3,935 

6.8 

6,635 

1.0 

215 

3.0 

1,625 

5.0 

4,205 

7.0 

6,900 

1.2 

290 

3.2 

1,840 

5.2 

4,475 

7.5 

7,575 

1.4 

375 

3.4 

2,075 

5.4 

4,745    . 

8.0 

8,260 

1.6 

470 

3.6 

2,325 

5.6 

5,015 

8.5 

8,925 

1.8 

585 

3.8 

2,585 

5.8 

5,285 

9.0 

9,600 

2.0 

720 

4.0 

2,855 

6.0 

5,555 

! 

9.5 

10,275 

Estimated  monthly  discharge  of  Writer  River  near  Weber,  Idaho,  for  1903. 

[Drainage  area,  1,670  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


nuarv 

bniarv 

arch  

>ril? 

*y 

ne 

ly 

IgUMt 

ptember 

tober 

■vember 

"ceipl>er 

The  year 


Minimum. 


Mean. 


4,880 

330 

1,625 

215 

10,410 

215 

6,900 

2, 075 

3,530 

1,625 

3,530 

585 

585 

105 

150 

39 

180 

71 

290  : 

i 

4,407 

795  ! 


125 
150 
290 


1,369 

572 

4,246 

3,324 

2,619 

1,838 

318 

60 

115 

212 

828 

558 


10,410 


39         1,338 


Total  in 
acre-feet. 


84,176 

31,767 

261,076 

197, 792 

161,036 

109,369 

19, 553 

3,689 

6,843 

13,035 

49,269 

34,310 


Run-off. 


Second-feet 

rsq 
ml 


per  square 
mile. 


Depth  In 
inches. 


0.82 
.34 

2.54  ! 

1.99 

1.57 

1.10  \ 
.19  I 
.04 
.07  \ 
.13 
.50 
.33 


0.95 

.35 

2.93 

2.22 

1.81 

1.23 

.22 

.05 

.08 

.15 

.56 

.38 


971,915 


.  80         10. 93 


MALHEUR    RIVER   NEAR   ONTARIO,  OREU. 

This  station  was  established  December  8,  1903,  by  John  II.  Lewis, 
•listed  by  William  O'Brien.  It  is  located  at  the  new  county  bridge, 
out  2i  miles  northwest  of  the  town  of  Ontario,  Oreg.,  and  al>out  li 
iles  from  the  junction  of  Malheur  River  with  Snake  River.  The 
•osnan  ditch,  3  miles  al>ove  the  station,  and  the  Nevada  ditch,  12 
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dies  above  the  station,  divert  some  water  at  certain  times.  The  gap! 
onsists  of  two  2  liy  ti  ineh  timbers,  painted  white  and  nailed  to  4  Iit 
inch  timbers  tirmly  secured  to  the  left  hank  of  the  river,  about  Hi 
eet  above  the  bridge.  The  lower  sloping  rod  is  graduated  from  1  to 
0  feet  and  the  upper  vertical  section  from  10  to  21  feet.  The  gij^ 
is  read  twice  each  day  by  William  O'Brien.  Discharge  measurement* 
are  made  from  the  county  bridge,  which  has  a  single  span  of  £80  ffldj 
'he  initial  point  for  soundings  is  at  the  end  of  the  upstream  railing 
ver  the  pier  on  the  left  Iwink.  Kive-foot  intervals  are  marked  on  the 
ailing  with  ID-penny  nails.  The  channel  is  straight  for  160  fwt 
:  l>ove  and  for  200  feet  below  the  station.  The  current  is  sluggish, 
loth  banks  are  low,  and  liable  to  overflow  at  extreme  high  water. 
The  right  bank  is  covered  with  brush.  The  lied  of  the  stream  is  com- 
iosed  of  sand  and  gravel,  free  from  vegetation,  and  may  shift  slightly 
..uring  floods.  There  is  one  channel  at  low  water,  but  several  high- 
water  sloughs.  During  extreme  high  water,  generally  caused  by  an 
ice  jam,  several  high-water  sloughs  will  have  to  be  measured  hy 
wading.  Floods  in  the  Snake  River  are  said  to  occur  at  different 
times  from  those  in  the  Malheur  River,  and  the  water  surface  at  tbi- 
gage,  has  not  been  affected  by  backwater  during  recent  years. 

The  bench  mark  is  the  edge  of  the  steel  hand  on  upstream  hriilp' 
caisson  at  the  left  bank.  Its  elevation  is  18.i»  feet  alaive  the  zero  of 
the  gage.  A  discharge  measurement  was  made  Decern  I  km*  s,  1  Hi m.  la- 
John  II.  Lewis.  A  gage  height  of  fi.+fi  feet  and  a  discharge  of  13N 
second-feet  was  registered. 

The  observations  at  this  station  during  1!)03  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 

Mean  daily  gage  height,  in  feet,  of  Malheur  Hirer  nenr  Ontario,  Ore.!.,  f„r  n*U. 


MALHEUR   BIVER   AT   VALE,  OREO. 


This  station  was  established  as  a  temporary  station  May  20.  ISrtJ. 
by  N.  S.  Oils.  The  permanent  station  was  established  by  .lohn  H. 
Lewis,  June  30,  1!)03.  It  is  located  at  the  steel  highway  bridge,  one 
eighth  mile  southeast  of  Vale,  Oreg.  The,  lower  section  of  the  gage 
is   an  inclined  2  by  6  inch  timber  under  the  downstream  edge  of  the 
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3,  near  the  left  pier.  It  reads  from  0  to  14  feet  The  upper  sec- 
reading  from  14  to  20  feet,  is  painted  on  the  downstream  side  of 
>wnstream  caisson  of  the  left  abutment  The  gage  is  read  twice 
lay  by  E.  R.  Murray.  Discharge  measurements  are  made  from 
pstream  side  of  the  bridge,  at  which  the  gage  is  located.    The 

point  for  soundings  is  the  northwest  side  of  the  end  post  of  the 
at  its  base.  The  channel  is  straight  for  250  feet  above  and  for 
it  below  the  station.  The  right  bank  is  nearly  vertical  and  is 
>ped  at  the  bridge.  It  is  liable  to  overflow  and  is  covered  with 
rush.  The  left  bank  is  sloping  and  is  the  same  height  as  the 
ite  bank.     It  is  riprapped  at  the  bridge,  and  is  liable  to  over- 

The  bed  of  the  stream  is  sandy,  free  from  vegetation,  and  is 
to  change.  The  bench  mark  is  the  top  surface  of  the  down- 
a  steel  caisson  on  the  left  bank.  The  point  is  marked  in  black 
and  is  a  cross  inclosed  in  a  circle.  Its  elevation  is  21.63  feet  above 
tro  of  the  gage.  The  highway  bridge,  which  has  a  span  of  150 
etween  abutments,  crosses  the  river  at  an  angle  of  20°  with  the 
il  to  the  direction  of  the  current.  This  has  been  taken  into 
nt  by  laying  off  intervals  of  5.1  feet  on  the  hand  rail  of  the 
3.  These  intervals  correspond  to  5-foot  intervals  of  a  section 
ndicular  to  the  direction  of  the  current  A  station  has  been 
ained  here  at  intervals  since  1890. 

t  observations  at  this  station  during  1903  have  been  made  under 
rection  of  J.  T.  Whistler,  district  engineer. 

Discharge  measurements  of  Malheur  River  at  Vale,  Or  eg. ,  in  1 903. 


Date. 

* 

Hydrographer. 

Gage 
height. 

Discharge. 

) 

X.  8.  Dils 

Feet. 
5.00 
4.88 
4.50 
4.35  ' 
3.95 
3.70 
3.02 
3.52 
4.28 

ikcond'fcet. 
327 

H.  L).  Newell 

A.  K.  Sears 

E.  I.  Davis 

349 

2 

241 

J 

193 

3 

do 

87 

J 

J.  H.  Lewis 

75 

,13 

do 

11 

iber  25 

do 

39 

ber  16 

do 

197 

i 
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I&M  d'lily  yagr  hetgl-t,  ii'fetl,  of  .Walheur  Nhtr  if  Y-ite,  firtg.,  for 


I)*y. 

Mar. 

Jdlf. 

w. 

Sept. 

... 

*., 

5> 

. 

4.30 

too 

4.70 
«.» 
*.» 
«.» 
4.80 
I.7S 

«.«s 

4.80 

4.50 
4.50 

4.  so 
«.to 
«.so 

4.80 
4.55 
1.46 

i.80 

4.80 
4.15 
4.10 

4.10 

3.90 

3.7S 

a.  to 

J.  TO 
8.  TO 

no 

8.70 
3.70 
»,«s 
3.60 

a.  so 
*.« 

a.  to 
a.7s 

3.80 
8.80 
8.80 

3.80 

8,80 

1.80 
8.70 

8.80 
3.50 
3.50 
8.50 
8.50 

its 

3.35 

8.30 
8.80 
8.80 

S.8U 
8.80 
3. 35 

3.80 

8.80 

a.  is 

3.05 
8.00 

a.  oo 
a.  on 

8.00 
3.00 

a.  oo 

11 

5.00 
5.00 
■  in 
3.10 
8.20 
3.85 

3.50 

8.50 

850 
3.  JO 
8.50 
8.50 

S.50 

8.50 

8.  SO 

3.50 

1,50 

3.  SO 
3.50 
S.50 

a  50 

3.50 
3.50 
3.50 
S.W 
3.50 
.;  :.i 
3.50 
3.50 
8.50 
3.50 

3.50 
3.00 

3.70 

I" 

3.30 
S.M 

3.30 
8.05 

•* 
4.00 

4.00 

:: 

4.00 

... 

tin 

j 

405 
4.0) 

439 
<» 
4.85 

, 

)( 

,. 

)» 

m 

6.00 

5.00 

4.  at 

.  t. 
i  -i 
«.» 

1  66 

*  Vi 

4.50 

4»' 

5.55 

T 

9 

I 

\ 

ll.tlimj  tahlr  (or  Mathmr  Ritrr  tit  Yah,  Ortg.,  from  May  tO  In  December  ,17,  I'M 


h.'lKhi 

Dtootuuce. 

UWRt 

heigh  I. 

Diifh.rge. 

taJflU. 

phutwiWi 

hchJhi. 

a  ■urn 

>n.„,  f./.,Y. 

Bil 

ihndjM. 

*M. 

fowtyferi. 

Jw. 

.n™^ 

;i.f) 

11 

;i.« 

.Ml 

4.2 

144 

4.8 

V 

.1.1 

Hi 

:i.  7 

60 

4.8 

168 

O 

0 

s.  a 

32 

3.8 

72 

4.+ 

MM 

5.0 

IN 

8.8 

28 

3.9 

Wi 

4.5 

220 

5.1 

« 

S.4 

84 

4.0 

103 

4.B 

24.1 

5.2 

JIB 

8.G 

42 

4.  1 

133 

« 

278 

5.3 

444 

9  hctween   gage  heights  3.02  ami  5  feot.    W* 
.t  determine!  1  below  gage  height  3  feet. 
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Estimated  monthly  discharge  of  Malheur  River  at  Vale,  Oreg.,  for  190$. 


Month. 

Dischaige  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

1 

360 

332 

72 

42 

42 

103 

458 

262 

220 
60 
31 
11 
42 
42 

103 

274 
203 
58 
19 
42 
84 
192 

6,522 

12,079 

3,566 

1,168 

T. 

2,499 

5,165 

11,425 

r 

r 

123  '           175 

10,760 

e  pericxl 

i 

i 

i 

53,184 

1 

i 

.HEUR  RIVER  NEAR  HARPER'8  RANCH,  ABOVE  VALE,  OREG. 

nporary  station  was  established  December  15,  1903,  by  J.  H. 
it  the  old  bridge  site,  22  miles  above  Vale,  Oreg.,  and  3  miles 
tie  Harper  ranch.  A  permanent  equipment  was  established 
8,  1904.  The  gage  established  on  the  latter  date  consists  of 
al  2  by  6  inch  timber  attached  to  the  frame  bent  of  the  old 
m  the  left  bank.  It  is  painted  white  and  graduated  with  black 
id  tacks.  It  is  read  from  the  right  bank  at  noon  each  day  by 
Icott.  Discharge  measurements  are  made  by  means  of  a  cable 
about  150  feet  above  the  gage.  The  cable  is  a  f-inch  galvan- 
n  rope,  having  a  span  of  233  feet,  and  carries  a  gaging  car  2} 
;t  and  1  foot  deep.  The  initial  point  for  soundings  is  the  zero 
raged  wire,  and  is  20.6  feet  from  the  lower  end  of  the  turn- 
The  channel  is  straight  for  1,000  feet  above  and  for  200  feet 
he  station.  The  right  l>ank  is  low,  covered  with  sagebrush, 
ubject  to  overflow  during  high  water.  The  left  bank  is  high, 
md  is  not  liable  to  overflow.  The  current  is  swift.  The  bed 
(tream  is  composed  of  gravel  and  sand,  free  from  vegetation, 
liable  to  shift.  There  is  but  one  channel  at  low  water.  At 
iter  there  is  one  main  channel  with  two  sloughs  on  the  right 
Bench  mark  No.  1  is  the  head  of  drift  bolt  projecting  from  the 
of  the  frame  of  the  bent  to  which  the  gage  is  attached  at  the 
i.  Its  elevation  is  17.64  feet  above  the  zero  of  the  gage, 
nark  No.  2  is  a  stake  on  the  left  bank  near  the  gage  and  75 
in  the  river  bank.  Its  elevation  is  23.14  feet  above  the  zero 
fage.  Bench  mark  No.  3  is  a  stake  on  the  right  bank  directly 
vith  the  cable  and  185  feet  from  the  deadman.  Its  elevation 
:eet  above  the  zero  of  the  gage.     A  single  discharge  measure- 
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ment  was  made  at  this  station  December  13,  11)03,  by  .1.  H.  I .-■■■■ :-    A 
gage  height  of  3.45  feet  was  registered ,  giving  a  discharge  of  188  fat 
The  observations  at  this  station  during  U'03  have  been  made  unto 
the  direction  of  J.  T.  Whistler,  district  engineer. 

Mean  daily  <ja.j,  height,  in  jet! ,  nj  Mtilhi-ur  River  at  Harpcr'f  rawh,  Ortgon,  for  1S01. 


Day.  Dee.  |        Dtf.      ,  t» 


I'l  I  I  i     i  i;i  I  h     m   w;    VALE,  OREO. 

This  station  was  established  August  10,  1909,  by  John  H.  Lewi*. 
It  is  located  about  one-eighth  mile  below  the  mouth  of  Cottonwood 
Creek  and  13  miles  above  Vale,  Oreg.  It  is  about  2  miles  below  a  p!* 
posed  reservoir  site  on  this  creek.  The  gage  is  located  on  the  left 
bank  and  consists  of  2  by  6  inch  timbers.  The  lower  section  i= 
inclined  and  reads  from  0  to  G  feet.  The  upper  section  is  rtttiol 
and  reads  from  6  to  12  feet.  The  gage  is  about  200  feet  from  the 
house  of  F.  O'Neill,  who  reads  the  gage  twice  each  day.  Discharge 
measurements  arc  made  by  means  of  a  cable  and  a  car  about  70  feet 
below  the  gage.  The  initial  point  for  soundings  is  the  zero  on  the 
tagged  wire  on  the  left  bank,  25  feet  from  the  lower  end  of  the  turn- 
buckle.  The  main  channel  ut  ordinary  stages  is  straight  for  200  f«' 
above  the  cable.  At  tluud  f>(ii£<_-a  tin;  light  bank  ovci'llows  above  tlw 
cable,  causing  a  bend  in  the  channel  about  75  feet  above.  The  chan- 
nel is  straight  for  800  feet  below  the  station.  At  the  cable  the  right 
hank  is  low,  will  overflow  at  extreme  flood  stages,  and  is  covered  with 
sagebrush.  The  left  l>ank  is  low,  but  is  not  liable  to  overflow.  The 
l>ed  of  the  stream  is  composed  of  gravel  and  sand,  free  from  vegeta- 
tion, and  liable  to  shift.  There  is  but  one  channel  at  all  stages 
Bench  mark  No.  1  is  a  projecting  stone  on  the  top  of  the  wall  in  the 
front  of  the  observers  house  on  the  west  side  of  the  entrance.  II* 
elevation  is  16.92  feet  above  the  zero  of  the  gage.  Bench  mark  No.3 
is  a  2  by  4  inch  timber  projecting  from  the  northeast  corner  of  the 
granary,  about  42  feet  from  the  gage.  Its  elevation  is  12.37  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 
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Discharge  measurements  of  Bully  Creek  near  Vale,  Oreg.,  in  1903. 


— 

HydiDgraplier. 

J       hcifhl. 

Dtocb4rge. 

*UgUPt    11 

■hptfrnlx-r  21 

December  11 

Smnd-fert, 

do 

do 

2.03 

2.60 

2.0 
12.0 

Mean  daily  gage  height,  in  /eel,  of  Bully  Creek  near  Vale,  Oreg.,  for  1903. 


D.y. 

An*. 

*„. 

Oct. 

Nov. 



IMy. 

Aog-. 
1  -. 

in 

1  -,. 
i  ■* 
1  *■ 
1.M 

107 
160 

an 

;  ii- 
J  :-- 

100 
100 

110 

110 
110 

.  lit 

2.10 

too 

■  1(1 

10! 
20t 

1  i(i 
100 

2  OS 

Oct 

Not. 

Bee. 

in 

2.00 

2.00 

2.  CO 
100 
2.00 

zoo 

1.10 
Z.10 

110 
110 
110 
110 

108 

10* 

110 
110 

2.10 
110 

2.10 
110 
110 
110 
110 
110 
110 
110 

2  10     .'. 

2.  is     3 
S.1H     .'.    : 

110 

110 
110 
110 

110 
110 

115 
140 
130 

140 
140 

100 
3.00 

in 

2.7S 

UN 



ut 

,  ., 

» 

2.00 

21 

23. 

100 

iia 

2.18 

US 
3.40 
3. 60 
14) 
166 

Its 

136 

■_'.  Id 

In 
106 
2.  At 

■J.  .. 
2.40 
J.  GO 
IflO 

?l 

,  .t 

2S 

■  1" 

jj 

l.tn 

1.88 

i.tn 

1.80 

i  ■* 

1.88 

27 

100 

M 

2* 

M 

JO 

ISO 

U 

M 

2.00 

M 

MALHEUR    LAKE   AT  THE    NABKOWS,  OREO. 

This  station  was  established  May  14,  1SW3,  by  N.  S.  Dils.  It  is 
located  at  the  highway  bridge  across  "The  Narrows."  The  gage  is  a 
1  by  4  inch  board  10  feet  long,  fastened  to  a  telegraph  pole.  It  is 
read  from  the  bridge  once  each  day  by  C.  A.  Haines,  the  postmaster. 
Xhe  bench  mark  is  a  United  States  Geological  Survey  standard  iron 
bench-mark  post  set  at  the  east  end  of  the  bridge  on  tbe  south  side  of 
the  road  near  the  fence  and  about  200  feet  from  the  gage.  Ita  eleva- 
tion is  8.2  feet  above  the  zero  of  the  gage  and  4,088  feet  above  sea 
level.  This  station  is  maintained  for  the  purpose  of  obtaining  data  of 
the  lake  fluctuations.  The  lake  has  no  outlet.  No  discharge  measure- 
ments are  made  at  this  station. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  J.  T.  Whistler,  district  engineer. 
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Mean  dnily  gage  height,  in/eel,  itf  Malheur  Lair  at  Thr  .V'lrrou",  l.'r.-i.    ■ 


M«y.      June.      Jul)-.   I    Aug.       Sept. 


Fr.itu  ill*. in  Si'pIi'intK'r  1 


iv  closely  su,b&equi-zi 


POWDER   KIVER   NEAR   BAKER   CITY.  OREO. 

This  station  was  established  December  20,  1903,  by  ,T.  H.  Lewis, 
assisted  by  K.  SI.  Garrett.  It  is  located  10  miles  above  Baker  Cily, 
Oreg.,  and  one-fourth  mile  below  Salisbury  station,  on  the  Sumpter 
Valley  Railroad.  It  is  in  SW.  ±  sec.  30,  T.  10  S.,  R.  40  E.  The  gage 
consists  of  a  vertical  2  by  6  inch  timber  painted  white  and  graduated 
to  feet  and  tenths  with  black  paint  and  tacks.  It  is  nailed  to  a  tree  on 
the  left  bank,  about  400  feet  below  the  house  of  the  observer,  and  about 
40  feet  above  a  wagon  bridge  over  the  river.  It  is  read  twice  each 
day  by  R.  M.  Garrett.  Discharge  measurements  are  made  from  the 
wagon  bridge,  which  has  a  single  span  of  50  feet.  The  initial  point 
for  soundings  is  the  end  of  the  bridge  on  the  left  bank.  Five-foot 
intervals  are  marked  with  20-penny  nails.  The  channel  is  straight  for 
i5  feet  above  and  for  100  feet  below  the  station.     The  current  is  swift. 


.] 


COLOMBIA    RIVER   DRAINAGE    BASIN. 


431 


right  bank  is  low,  timbered,  and  is  said  to  have  not  been  over- 
bed in  recent  years.  The  left  bank  is  low,  timbered,  and  not  liable 
overflow.  The  bed  of  the  stream  is  composed  of  gravel,  free  from 
tation,  and  is  not  liable  to  shift.  There  is  but  one  channel  at  all 
The  bench  mark  consists  of  three  30-penny  nails  driven  into 
<^ottonwood  tree  3  feet  in  diameter  on  the  left  bank  of  the  stream, 
feet  below  the  gage  and  6  feet  above  the  end  of  the  bridge.  Its 
vation  is  8  feet  above  the  zero  of  the  gage.  A  single  discharge 
oasurement  was  made  at  this  station  December  20,  1904,  by  J.  H. 
wis.  A  gage  height  of  2.24  feet  and  discharge  of  35  second-feet 
re  registered. 
The  observations  at  this  station  during  1903  have  been  made  under 
direction  of  J.  T.  Whistler,  district  engineer. 


Mean  daily  gage  height,  in% 

feet,  of  Powder  River  near  Baker  City,  Oi 

"eg.,  for  1 90S. 

Day. 

Dec. 

Day. 

Dec. 

1 
Day.         j  Dec. 

15 

Day. 

Dec. 
2.25 

Day. 

Dec. 

2.  24 

L__ 

ft 

22 

29 

fc_  . 

Q 

16 

28 

2.25  1.30 2.24 

fc_  . 

10 

1  17 

24 

2.24      31 2. 24 

*-  - 

11 

18 

25 

2.24 

5*__ 

■  12 

19 

26 

27 

2.25 
2.24 

I*.  . 

1 

;  13 

20 

2.24 

"a-.  _ 

14 

21 

2.24 

i 
28 

2.24  ' 

■ 



1 

1 

8ILVIES   RIVER   NEAR    BURNS,  OREO. 


This  station  was  established  as  a  temporary  station  by  N.  S.  Dils, 
^May  10,  1903.     The  permanent  station  was  established  August  14, 
1*903,  by  W.  T.  Turner.     It  is  located  about  10  miles  above  Burns, 
Oreg.     On  January  19,  1904,  a  new  gage  was  installed  together  with 
a  cable  for  discharge  measurements  by  John  H.  Lewis.     The  present 
gage  is  on  the  left  bank,  10  feet  below  the  bridge,  near  Parker's  house. 
The  lower  inclined  section  reads  from  2  to  12.6  feet.     The  upper  ver- 
tical section  reads  from  12.7  to  17  feet.     Both  sections  consist  of 
2  by  6  inch  timbers,  supported  b}r  a  frame  which  is  secured  to  the 
bank.     The  gage  is  read  once  each  day  by  Leonia  Parker.     Discharge 
measurements  are  made  from  a  f-inch  galvanized  iron  cable  with  a 
span  of  390  feet.     It  is  located  at  Lampshir's  place,  1  mile  above 
the  gage.     Besides  the  timber  supports  at  the  ends  of  the  cable  it  is 
supported  at  a  point  167  feet  from  the  initial  point  for  soundings  by  a 
tree  10  inches  in  diameter.     At  high  stages  all  water  will  pass  beneath 
the  cable.     At  low  water  the  current  is  sluggish  at  the  cable  and  dis- 
charge measurements  are   made   by  wading.     The  initial  point  for 
soundings  is  the  zero  of  the  tagged  wire  22£  feet  from  the  lower  end 
of  the  turn-buckle.     The  channel  is  straight  for  75  feet  above  and 
below  the  cable.     The  right  bank  is  low  and  liable  to  overflow  for  a 
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■onsiderabie  distance.     The  left  bank  is  high  and  roeky  nd  »3I 
IVerflow.     Both  banks  have  been  cleared  of  brush.     At  Ihe  ralikU 
n-d  of  the  stream  is  composed  of  sand,  and  is  liable  to  shift.    Thi 
me  I'liannel  at  low  water  and  two  or  more  at  high  water.    Attbefl 
:lie  lied  of  the  stream  is  composed  of  clean  sand  and  gravel,  Ti 
bench  mark  is  the  highest  point  of  n  large  rock  on  the  right  I* 
direclly  aeross  the  river  from  the  gage,  from  which  it  is  135  fwl 
Spat.     Its  elevation  is  111.76  feet  above  the  zero  of  the  g&«*.  Ik 
present  gage  was  established  on  the  same  datum  as  the  one  wliiebi 
replaced. 


The  observations  at  this  station  during  19<>3  have  lieen  inndc  uwk' 
he  direction  of  J.  T.  Whistler,  district  engineer. 

tHwh'iriJr  m<-Hxi>rriiKu!>>  uf  Silfirit  Hi:-,-  ,i.hi-   />'»  .-„,„,    <>■■■•/.,   ill  !'«•',. 

IHfej. 

Hjrdrogmplwr. 

Bin       UrM>. 
bright.      "" 

FuL       ,*<»#* 
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aUy  gage  height,  in  feet,  ofSHvies  River  near  Burns,  Oreg.,  for  1903— Cont'd. 


Dv. 


May. 

June. 

July. 

Aug. 

sept 

Oct. 

No*. 

4.80 

8.00 

2.00 

2.80 

2.80 

8.20 

4.80 

2.90 

2.50 

2.80 

• 

2.40 

8.40 

4.  W 

2.80 

2.50 

2.  SO 

2.40 

8.40 

4.7P 

2.80 

2.50 

2.30 

2.40 

8.40 

4.50' 

2.80 

2.60 

2.80 

2.40 

8.50 

4.60 

2.80 

2.50 

2.80 

2.40 

8.50 

4.40 
4.90 

2.80 

2.50 
2.50 

2.40 
2.40 

8.50 

Dec. 


2.50 
2.50 
Z60 
2.50 
2.50 
2.60 
2.60 
2.50 


table a  for  Silvia  River  near  Burns,  Oreg.,  from  May  10  to  December  31,  1903. 


Discharge,  j 

height. 

Second-feet  \ 

Feet. 

3    i 

3.3 

5    ! 

3.4 

7    1 

■ 

3.5 

ii   ! 

I 

3.6 

18    ! 

3.7 

29    1 

3.8 

40 

3.0 

51    ; 

i 

4.0 

02    i 

i 

4.1 

73 

4.2 

84 

4.3 

Discharge. 


Second-fed. 
05 
106 
117 
128 
139 
150 
161 
172 
183 
194 
205 


Gage 
height 


Feet. 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 


Discharge. 

Gage 
height. 

Second-feet. 

FuL 

216 

5.5 

227 

5.6 

238 

5.7 

249 

5.8 

260 

5.9 

271 

6.0 

282 

6.1 

293 

6.2 

304 

6.3 

315 

6.4 

326 

6.5 

Discharge. 

Second-feet 
337 
348 
359 
370 
381 
392 
403 
414 
425 
436 
447 


a  This  table  is  approximate:  too  few  measurements  for  good  curves 
Estimated  monthly  discharge  of  Sillies  River  near  Burns,  Oreg.,  for  1903. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum.  1  Minimum. 

Mean. 

acre-feet. 

jo  31 ,  inclusive 

425               205 
183                 40 

a  314 

101 

23 

al3,702 
6,010 
1,414 

40 

11 

11 
5 

5 

8 

492 

er  1  to  12,  and  17  * 

3 

<*5 

4 

39 

(190 

^129 

3 

246 

er 

?r  1  to  26,  inclusive 

117 
95 

11 
11 

2,  321 
rf  1,031 

a  Mean  in  second-feet  and  total  in  acre-feet  are  for  22  days. 

bGage  heights  September  13  to  16  and  18  to  30,  inclusive',  are  unreliable. 

<?Mean  in  second-feet  and  total  in  acre-feet  are  for  13  days. 

<<Mean  in  second-feet  and  total  in  acre-feet  are  for  26  days. 

r  100—04 28 
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SN.Vlr.S    KIVEK    NEAR   S1LV1ES,  OKEG. 

A  temporary  station  whs  established  May  8.  1906,  by  >'.  :>.  DBa, 
one-half  mils  above  the  present  gftge.  Gage  heights  were  read  bj 
.Ii.hn  Cmddock  hum  May  8  te  .Tune  2ti,  1908.  One  discharge  oira.- 
tirement  wan  made  at  the  temporary  station.  On  June  10,  1MB,  a 
permanent  gage  was  established  by  M.  D.  Williams  at  the  propel 
dam  site  one-half  mile  below  the  temporary  gage.  The  station  is  1 
miles  west  of  the  stage  road  and  three- fourths  mile  below  the  mouth 
of  Trout  Creek.  There  is  a  dam  1£  miles  upstream.  The  gage  is  10 
inclined  2  hy  ti  inch  plank  on  the  left  bank.  It  is  read  once  each  day 
by  John  Craddoek.  Discharge  measurements  are  made  by  mean*  of 
a  S-ineh  galvanized-iron  cable  having  a  total  span  of  4i>4  feet.  It  is 
supported  near  the  center.  The  cable  is  located  75  feet  downstream 
from  the  gage.  The  initial  point  for  soundings  is  the  zero  on  the 
tagged  wire,  29  feet  from  the  cable  support.  The  channel  is  slraijjlii- 
for  ISO  feet  above  and  for  200  feet  below  the  station.  The  right  lank 
is  low  and  will  overflow  at  high  water  for  a  considerable  distance 
The  left  bank  is  high,  rocky,  and  is  not  liable  to  overflow.  All  water 
passes  beneath  the  cable  at  all  stages.  The  bed  of  the  stream  U  com- 
posed of  gravel,  free  from  vegetation,  and  liable  to  shift.  No  bemh 
mark  has  been  established. 

The  observations  at  this  station  during  1908  have  l>een  made  ondw 
the  direction  of  J.  T.  Whistler,  district  engineer. 


Z>i,t.  k<i, yi    ••• 


■  uf  Si!ri<*  Mir.r  h. 
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June  l'i M.  D.  Willi; 
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Ut'dy  gage  height,  in  feet,  o/SUvie*  River  near  Silvies,  Oreg.,for  1903. 


Day. 


Jane.     July.  .  Aug. 


4.50 
4.10 
4.80 
4.40 
4.20 
4.00 
4.00 
4.00 
4.00 
3.00 
4.00 
4.10 
4.20 
3.60 
3.60 
3.60 
8.60 
3.60 
3.70 
3.80 
3.60 
3.60 
3.40 


3.60  j 
3.60 
3.60 
3.70  ! 
3.70 
3.70 
8.70 
3.60 
3.50 
3.40 
3.40 
3.50 
3.60 
8.50 
3.50 
3.50 
3.30 
3.30 
3.30 
3.30 
3.30 
3.20 
3.20 
3.10 
3.10 
3.00 
a3.00 
3.00 
3.00 
2.90 


2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.40 
2.60 
2.60 
2.50  ! 


2.40 
2.40 


2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 


2.80 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.40 
2.50 
2.50 
2.50 
2.50 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 


i 


2.50 
2.60 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 


~«  I 


2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.80 
2.80 
2.80 
2.90 
2.90 
2.90 
3.00 
3.10 
3.20 
3.10 
3.00 
3.00 
2.90 
3.00 
3.20 
3.30 
3.40 
8.50 
3.50 
3.50 
3.40 
3.40 
3.30 
3.20 


Dec 


I 


3.20 
3.20 
3.20 
3.10 
3.10 
8.10 
3.10 
2.90 
2.70 
2.70 
2.80 
2.80 
2.80 
2.90 
2.80 
2.90 
3.20 
3.20 
8.20 
3.20 
3.20 
3.20 
3.20 
8.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 


gs.  May  9  to  June  26.  1903,  inclusive,  on  temporary  gage  one-half  mile  above  proponed 
idings,  Jane  27  to  Dec.  31.  1903,  inclusive,  on  permanent  gage  at  proposed  dam  site, 
nporary  gage  are  reduced  to  datum  of  permanent  gage. 

?ights  are  referred  to  gage  established  June  10. 

lefor  Sillies  River  near  Sillies,  Or  eg.,  from  May  9  to  December  SI,  1908. 


1 

•ischarge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

| 
Discharge.  ; 

i 

Gage 
height. 

Discharge. 

zcond-feet. 

Feet. 

Second-fid. 

1 
Second-Jcet.  ■ 

Feet. 

Second-ftd. 

2 

2.9 

3.5 

60     ! 

4.1 

122 

4 

3.0 

i 

28 

3.0 

68 

4.2 

139 

6 

1      3.1 

34 

3.7 

76 

4.3 

158 

9 

3.2 

40 

3.8 

85     ' 

4.4 

179 

13 

3.3 

i 

46     ' 

3.9 

96 

4.5 

200 

17 

3.4 

53 

4.0 

108 

y  well  defined. 
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Ealimititd  mvntldy  ditchnrgf  of  Siirie*  Hirer  nrnr  fSlpien,  Oreg.,/orl»D 


May  it-31... 

July 

September . . 
October 
November  . . 
Decern  U-r  .. 


SILVER   CREEK    NEAR   RILEY,    OREO. 

This  station  is  located  on  Silver  Creek  at  Cecil's  ranch,  12  n 
aliove  Kiley,  Oreg.,  on  the  stage  line  from  Bum.-  to  Sbaniko. 
about  3  miles  l«low  the  junction  with  Nichols  Creek  and  about  tf  b 
below  the  proposed  reservoir  sit*  on  Silver  Creek.  A  pern* 
gaging  station  will  be  maintained  at  this  point  during  1904.  Mew 
nients  are  made  from  three  bridges  over  Silver  Creek  near  the  h 
of  H.  D.  Cecil;  also  in  one  slough  at  high  water,  which  is  measure 
wading.  The  initial  point  for  soundings  is  the  west  end  of  the 
at  each  of  the  three  bridges.  The  channel  is  straight  for  about  8( 
above  and  50  feet  below  the  station.  The  curreot  is  sluggish. 
banks  are  low,  covered  with  sagebrush,  and  are  liable  to  overflc 
high  water.  The  bed  of  the  stream  is  composed  of  sand  and  clay, 
from  vegetation,  and  is  shifting.  There  are  three  channels  at 
water  and  four  or  more  at  high  water.  A  single  discharge  inea 
merit  was  made  at  this  station  September  21,  1903,  by  John  H.  L 
A  gage  height  of  2.15  feet  was  registered,  giving  a  discharge  o 
second- feet. 

The  observations  at  this  station  during  1903  have  been  made  u 
the  direction  of  J.  T.  Whistler,  district  e 


BOISE    RIVER    NEAR    BOISE,  IDAHO. 

The  station,  established  December  15, 1894,  is  located  about  '■'  ■ 
above  Boise,  Idaho,  at  the  mouth  of  the  canyon.  The  original  gap 
in  two  sections:  The  lower  part  is  of  2  by  B  inch  plank,  inclined 
marked  from  1  foot  to 7. 5  feet;  the  upper  part  is  a  4  by  4  inch  tin 
placed  vertically,  and  marked  from  7.5  to  12  feet,  both  portions  piii 
white.     The  bench  mark  is  a  bridge  spike  driven  into  a  cottoir. 
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^e  20  feet  from  gage  and  20  feet  from  river.  It  is  3.4  feet  above 
>^  8-foot  mark  on  the  gage.  Measurements  are  made  from  a  cable 
Lst  below  the  gage. 

In  the  latter  part  of  July,  1895,  it  was  decided  to  locate  a  secondary 
m.ge  on  Boise  River  to  obtain  the  slope  of  the  water  surface.  This 
as  placed  425  feet  below  the  old  gage  and  carefully  connected  by 
sans  of  a  wve  level.  Both  were  referred  to  the  same  datum.  At 
at  time  the  lower  end  of  the  old  gage  was  found  to  be  warped  and 
as  corrected.  A  gage  was  also  placed  on  the  lower  Boise  in  order  to 
stermine  the  water  going  by  at  the  lowest  stage  during  the  irrigating 
mson.  The  meter  can  generally  be  used  by  wading,  but  in  high  water 
casurements  can  be  made  from  a  wagon  bridge. 

April  18, 1897,  the  river  cut  into  the  right  bank  of  the  station,  carry - 
g  out  the  cable  and  leaving  the  gage  on  a  small  island,  so  that  the 
*cord  after  that  date  is  unreliable.  A  temporary  gage  was  therefore 
»tablished  May  12  at  the  Broadway  Bridge,  at  Boise,  and  a  record 
*pt  by  it  until  June  17,  when  a  new  gage,  which  is  now  used,  was 
jain  placed  in  the  canyon  1  mile  above  the  old  location.  The  inclined 
wi  is  firmlv  attached  to  a  cotton  wood  tree.  The  bench  mark  is  a  20- 
snny  spike  in  the  upstream  face  of  the  6  by  8  inch  cable  support,  about 
feet  above  the  ground.  Its  elevation  is  15  feet  above  datum.  Two 
?ikes  in  same  post  are  14  feet  above  datum.  Discharge  measurements 
re  made  from  a  cable  and  car  50  feet  below  the  gage.  An  auxiliary 
ible  for  flood, measurements  is  placed  117  feet  above  the  main  cable. 
'he  initial  point  for  soundings  is  the  face  of  the  cable  support  on  the 
ight  bank.  At  ordinary  stages  the  channel  is  straight,  both  above  and 
*elow  the  station.  The  banks  are  high  and  not  liable  to  overflow. 
U>out  300  feet  below  the  cable  is  a  gravel  bar,  reducing  the  width  of 
he  river  at  low  water  to  about  one-third  of  the  channel  and  forcing 
he  entire  flow  against  the  south  bank.  The  channel  is  liable  to  change 
luring  extreme  high  floods.  During  1900  the  New  York  Canal  Com- 
pany built  a  wing  dam  of  timber  and  loose  rock,  headed  about  150  feet 
below  the  station  and  extending  from  the  north  bank  diagonally  down 
fcnd  across  the  stream  a  distance  of  about  50  feet,  in  order  to  protect 
the  north  bank  from  erosion.  The  construction  of  this  wing  dam  did 
not  seem  to  interfere  with  the  flow  of  the  river  at  the  station.  During 
the  year  1902  new  cable  supports  were  set  and  bench  marks  were  care- 
fully verified. 

The  observations  at  this  station  during  VMVA  have  been  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 
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Oltchirgr  WMimrWiran  of  Bote  Rurr  nrar  Bain  Idaho,  in  l'-.i. 
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Bating  tattle  fur  Boise  Birerticar  Boise,  Idaho,  for  1903. 


Gape 
height. 


Fft. 

0.2 

.3 

.4 

.5 

.6 

.  7 

.8 

.9 

1.0 

1.  1 


Discharge.       heSSt.      Dtokanje. 


|!  — 


&rond-fflf1. 

500 

570 

(HO 

715 

790 

865 

945 

1,025 

1,110 

1,195 


Ftet. 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
2.0 
2.2 
2.4 


I  Second-feet. 
1,285 
1 ,  375 
1,470 
1,570 
1,675 
1,785 
1,895 
2,130 
2,400 
2,680 


Ftet. 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

2,990 

1       4.6 

3,340 

4.8 

3,710 

5.0 

4,100 

1      5.2 

4,530 

1      5.4 

4,980 

i      5.6 

5,460 

j      5.8 

5,970 

6.0 

6,520 

1      6.2 

7,110 

1      6.4 

Second-feet. 

7,740 

8,410 

9,150 

10, 010 

11,000 

12, 110 

13, 270 

14,430 

15,590 

16,750 


Table  well  defined  to  3.60  feet  gage  height.     Above  3.60  feet  gage  height  the 
rve  is  determined  by  one  high-water  measurement  at  6  feet  gage  height. 

Estimated  monthly  discharge  of  Boise  River  near  Boise,  Idaluo,  for  1903. 

[Drainage  area,  2,450  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.     Minimum 


nuary  . . . 
fbruary . . 

aivh 

>ril 

»y 

.ne 

•ly 

IgUSt 

»ptember . 
irtober  ... 
ovember« 
ecember* 


4,100 

1,675 

8,070 

13,270 

12,690 

16, 750 

4,310 

1,285 

945 

1,195 

2,130 

1,195 


500  i 

790 

1,025 

4, 310 

4,980 

4, 530 

1,330 

715 

715 

790 

790 

752 


Meun. 

1,316 
1,136 
2,312 
7,472 
8, 396 
10,033 
2,379 

854 
.772 

943 
1,127 

928 


I 


I     Total  in 
1    acre-feet. 


Run-off. 


Second- feet 
per  wiuare 
!       mile. 


80,918 

63,090 

142, 159 

444, 615 

516, 250 

597, 005 

146,  279 

52, 510 

45,937 

57,983 

17,883 

18,407 


0.54 
.46 
.94 
3.05 
3. 43 
4.10 
.97 
.34  | 
.32  j 
.39  ! 
.46 
.38 


Depth  in 
inches. 


0.62 

.48 

1.08 

3.40 

3.95 

4.57 

1.12 

.39 

.36 

.45 

.14 

.14 


a  November  1-3,  *, 10,  20,  23,  25. 


J>  December  3.  5.  K,  12.  16,  19,  22,  25,  28,  31. 
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KL'tViill    ("UEEK    NEAR    HOMEDALE,   IDAHO. 

This  station  was  established  March  1!),  1903,  by  N.  S.  Dils.  Hewrt* 
:erc  discontinued  September  3D,  HM3.  but  wore  begun  again  l*eforr 
rater  begun  (lowing  in  the  winter.  It  is  located  at  a  .small  truss  hriiip 
i  uilt  to  carry  a  fluuio  and  is  about  one-half  mile  above  the  mouth  of 
lie  river.  The  gage  is  a  vertical  rod  driven  into  the  Lied  of  the  stream, 
I  istened  to  the  downstream  side  of  the  footbridge.  Tbe  reading?  ota 
ig  the  spring  of  HH)3  were  taken  bj  Miss  Mamie  Mussel,  and  dnrimj 
be  following  winter  by  Mrs.  Minnie  Tracy.  Discbarge  measurements 
are  made  from  tbe  footbridge.  The  initial  point  for  sounding'  w» 
taken  at  the  west  face  of  the  sill  on  the  right  bank.  Tbe  channel  ■ 
straight  for  100  feet  above  and  for  300  feet  below  the  bridge.  The 
current  is  sluggish.  Both  banks  are  high  and  are  not  liable  to  ever 
How.  The  bed  of  the  stream  is  sandy  and  free  from  vegetation.  There 
is  but  one  channel  at  all  stages.  The  bench  mark  is  an  S-pennr  nail 
driven  into  the  lower  chord  of  the  bridge  near  the  gage.  Its  elevation 
is  9.70  feet  above  the  zero  of  tbe  gage. 

The  observations  at  this  station  during  1908  have  been  made' under 
the  direction  of  D.  W.  Boss,  district  engineer. 

Phi  iaijjMi  mamrwaifli  of  Surcur  pmt  near  fliniatHi.  Motto,  in  inos. 
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'aiing  table  for  Succor  Creek  near  HomedaU,  Idaho,  March  19  to  December  SI,  1903. 


Gage 
Height.  < 

Discharge. 

Owe 
height. 

Discharge.  1 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

Jfcct. 

Second-fed. 

Feet. 

Second-feet.  \ 

Feet. 

Second-feet. 

Fed. 

Second-feet. 

2.2 

1 

2.6 

67    ' 

3.0 

178 

3.4 

306 

2.3 

6 

2.7 

93 

3.1 

209 

3.5 

341 

2.4 

22 

2.8 

120    ' 

i 

3.2 

240 

2.5 

43 

2.9 

148    j 

i 

3.3 

272 

i 
■ 

•able  poorly  defined;  determined  by  only  three  points. 

Eetimated  monthly  discharge  of  Succor  Creek  near  Homedale%  Idaho,  for  1908. 


Pischarge  in  second-feet. 


Month. 


Maximum. 


rch  19-31 
ril 

** 

tie  1-7  «  . . 

cember  .. 


341 
306 
120 


Minimum.        Mean. 


Total  in 
acre-feet 


22 

120 

6 


67 


6 


I 


I 


203 

5,234 

171 

10, 175 

57 

3,505 

8 

111 

32 

1,968 

a  Greek  dry  after  June  7. 
BRUNEAU    RIVER  NEAR  GRANDVIEW,  IDAHO. 

Systematic  measurements  on  this  river  were  maintained  for  four 
ars  by  Andrew  J.  Wiley  for  the  Owyhee  Land  and  Irrigation  Com- 
nv,  immediately  below  the  headworks  of  their  canal  system  10 
iles  east  of  Grandview,  Idaho.  The  station  was  reestablished  March 
1903,  by  N.  S.  Dils.  The  station  is  located  at  the  ford  on  the 
d  stage  road,  about  2  miles  above  the  mouth  of  the  river.  The 
ge  is  in  two  sections,  and  is  located  on  the  left  bank,  25  feet  up- 
ream  from  the  old  gage.     The  lower  inclined  section  reads  from  zero 

6.5  feet.  The  upper  vertical  section  is  driven  into  the  bank  and 
ads  from  6.5  to  9  feet.  Both  sections  are  of  2  by  4  inch  timber. 
ie  gage  datum  is  the  same  as  that  of  the  old  gage.  Readings  are 
ken  once  each  day  by  C.  C.  Gregg.  Discharge  measurements  are 
ade  by  means  of  a  boat.     The  initial  point  for  soundings  is  a  piece 

railroad  iron  set  perpendicularly  in  the  right  bank.  The  channel 
straight  for  300  feet  above  and  l>clow  the  station,  and  the  current  is 
iggish.  The  right  bank  is  low  and  liable  to  overflow  at  flood  stages, 
ie  left  bank  is  high  and  is  not  liable  to  overflow.  Both  banks  are- 
ithout  trees  or  brush.  The  bed  of  the  stream  is  sandy,  free  from 
igetation,  and  shifting.  There  is  but  one  channel  at  all  stages.  The 
snch  mark  is  the  top  of  the  northeast  corner  stone  of  the  observer'*  J 
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house.     Its  i-Ievntioii  is  18. 14  feet  above  gayre  datum.     Thi-  -i 
VH  discontinued  Decemlicr,  L90S. 

Tint  o!>siM-vsi!.ii>iis  nt  this  stotton  during  L903  baw  tMM  uisid*1  i 
tho  direction  of  1>.  \V.  Row,  district  engineer. 
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SNAKE   RIVER   NEAR  MINIDOKA,  IDAHO. 

Ten  miles  above  the  gaging  station  at  Montgomery  Ferry  occurs  a 
natural  dam  site,  from  which,  as  a  starting  point,  surveys  for  canal 
lines  have  been  run,  covering  the  large  extent  of  rolling  country  sus- 
ceptible of  irrigation  on  both  sides  of  the  river.  Measurements  at 
Montgomery  Ferry  show  the  amount  of  water  available  for  irrigation 
purposes  there,  and  also  the  conditions  that  will  exist  for  power  pur- 
poses at  Shoshone  Falls,  about  45  miles  below,  after  the  irrigable  lands 
of  Snake  River  Valley  shall  have  been  developed. 

This  station  was  originally  established  August  5, 1895,  at  Montgom- 
ery Ferry  on  the  stage  road  from  Minidoka  to  Albion,  Idaho. 

When  the  station  was  visited  by  N.  S.  Dils  on  October  14,  1899,  a 
comparison  was  made  of  the  gage  rod  with  the  bench  mark,  and  it  was 
found  that  the  rod  had  moved  to  a  considerable  extent,  owing  to  the 
action  of  the  quicksand  on  the  inclined  portion  of  the  rod.  The 
heights  as  recorded  by  the  observer,  as  well  as  the  discharge  measure- 
ments, were  corrected.     Gage  readings  were  not  taken  during  1900. 

The  station  was  reestablished  May  1, 1901,  and  the  gage  read  morning 
and  evening  for  the  remainder  of  the  year.  Part  of  the  inclined  gage 
rod  which  had  been  moved  by  quicksand  was  corrected  August  9, 1901, 
and  all  previous  gage  readings  were  carefully  adjusted  to  correspond 
with  the  present  position  of  the  rod. 

On  October  16,  1903,  the  gage  was  carefully  checked  by  means  of  a 
level  by  Fred  Stockton.  Different  sections  of  the  gage  were  found  to 
be  from  0.1  to  0.3  foot  too  high.  The  gage  was  corrected  and  the 
gage  heights  adjusted  to  conform  with  the  old  gage  datum.  The 
lower  section  of  the  gage  is  an  inclined  4  by  4  inch  timber  and  reads 
from  zero  to  6.8  feet.  The  upper  section  is  vertical  and  reads  from 
6.8  to  13  feet.  The  gage  is  read  once  each  day  by  George  Montgom- 
ery, the  ferryman.  Discharge  measurements  are  made  from  the  ferry- 
boat. A  tagged  wire  has  been  stretched  above  the  ferry  cable.  The 
initial  point  for  soundings  is  the  cable  support  on  the  right  bank. 
The  channel  is  straight  for  300  feet  above  and  below  the  station  and 
has  a  width  at  the  ferry  of  about  800  feet.  Both  banks  are  high, 
without  vegetation,  and  are  not  liable  to  overflow.  There  is  but  one 
channel  at  all  stages.  The  bench  mark,  established  when  the  original 
gage  was  installed,  is  a  spike  in  the  east  post  of  the  tool  house  on  the 
right  bank.  The  spiLeis  1.2  feet  above  the  ground,  52  feet  west  of  the 
gage,  and  has  an  elevation  of  17.50  feet  above  the  zero  of  the  gasre. 
The  letters  "B.  M."  are  marked  in  black  paint  on  the  post. 

^The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  D.  W.  Ross,  district  engineer. 
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PlVhlTjN  inrasurrinntt*  af  Stuikf  Riirr  near  MhiUf'/tn,  l-l-iho,  in  i«* 
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9.40 

a.  20 


t  Mtnidoh>t.  Idaho,  for  mi. 
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Rating  table  for  Snake  River  near  Minidoka,  Idaho,  for  190$. 


neigEt. 

- 

Dbcharge. 

Gaa» 

height,   i 

i 

Discharge. 

Second-feeL 

i 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feeL 

FecL 

Second-feet. 

i 
Fetl. 

FecL 

Second-feeL 

FbcL 

1.2 

2,640 

2.6 

5,080    ' 

4.8 

9,900 

7.0 

17, 410 

1.3 

2,800     | 

2.8 

5,460    ' 

5.0 

10,450 

7.2 

18,280 

1.4 

2,960 

3.0 

5,840 

5.2 

11,020 

7.4 

19, 170 

1.5 

3,130 

3.2 

6,240 

5.4 

11,610 

i    7'6 

20,080 

1.6 

3,300 

3.4 

6,650 

5.6 

12,230 

7.8 

21,010 

1.7 

3,470 

i 

3.6 

7,070 

5.8 

12,880 

8.0 

21,960 

1.8 

3,640 

3.8 

7,500 

6.0 

13,560 

8.2 

22,950 

1.9 

3,820    1 

4.0 

7,940 

6.2 

14,270 

|      8.4 

23,970 

2.0 

4,000    | 

4.2 

8,400 

6.4 

15,000 

2.2 

4,360    , 

4.4 

8,880 

1          i 

6.6 

15, 770 

2.4 

4,720 

4.6 

9,380    I 

i 

6.8 

16,580 

i 
1 
1 

Table  well  defined. 

Estimated  monthly  discharge  of  Snake  Ricer  near  Minidoka,  Idaho,  for  1903. 


Month. 


anuary . 
ebroary 

[arch 

.pril 

fay  a  ... 

one 

nly 


Discharge  in  recond-feet. 


Maximum.  ,  Minimum. 


ugust 

eptember 
►ctober  ... 
Tovember . 
December 


13,560 

i 

8,520 

7,280 

9,130 

13,735 

22,950 

18,060 

5,080 

4,900 

5,840 

6,545 

11,920 


Mean. 


The  year 22 ,  950 


4,900 
6,040 
4,900 
5,840 
7,500 
11,020 
5,460 
2,640 
2,640 
4,900 
5,270 
5,460 

2,640 


6,919 
6,918 
5, 773 
7,023 
10,170 
19, 813 
9,674 
3,228 
3,897 
5,553 
5,924 
6, 489 


Total  in 
acre-feet 


425, 433 
384,206 
354, 968 
417,898 
625, 329 
1,178,955 
594, 831 
198,482 
231,888 
341,441 
352, 502 
398, 993 


7,615  5,504,926 


«  May  2H-30  interpolated. 
OWYHEK    HIVKK  NEAR   OWYHEE,  OREO. 

This  station  was  established  August  27,  1903,  by  John  II.  Lewis, 
tt  is  located  at  the  county  bridge  l£  miles  from  Owyhee,  Oreg.  A 
large  irrigation  ditch  takes  water  from  the  river  about  6  miles  above. 
The  gage  is  an  inclined  2  by  (>  inch  timber  reading  from  1  to  5  feet. 
It  is  located  at  the  upstream  steel  caisson  of  the  left  abutment  of  the  J 


Iti 
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ridge.  The  gage  is  painted  on  the  vertical  caisson  from  o  tolsiM. 
t  is  read  once  each  day  by  D.  T.  Higsby.  Discharge  measurement 
i.ro  made  from  the  bridge  nt  ordinary  stages  and  by  wading  abovfc  th« 
ridge  tit  extreme  low  water.  The  initial  point  for  soundings  isti» 
..enter  of  the  upstn'tiiu.  MtASOfl  of  the  left  abutment.  The  channel  s 
l.raight  for  200  feet  alwve  and  for  100  feet  Itelow  the  station.  Tlfc 
Milt  is  sluggish  at  low  water.  The  right  bank  is  high  and  rwky 
ud  will  not  overflow.  The  left  luink  will  overflow  only  at  extrww 
igh  water.  The  bed  of  the  stream  is  composed  of  sand  and  gravel 
nd  is  liable  to  shift  during  freshets.  There  are  two  channels  at  l«» 
water  and  one  at  high  water.  The  bench  mark  is  the  top  of  the  st«l 
caisson,  at  its  outer  edge  directly  above  the  gage.  Its  elevation  if 
feet  above  the  zero  of  the  gage.  The  bench  mark  to  which  the  old 
station,  located  at  this  point,  was  referred  has  been  destroyed. 

The  observations  at  this  station  during  UK)3  have  been  made  uinl-r 
the  direction  of  J.  T.  Whistler,  engineer. 


MkAotjn  "i 


»i  OwghM  Mi 


r  Iheiih",  OKf.,  I 


am. 

HrdrugrapbcT. 

iigi'  heiclii 

»«M» 

Befrttofaw  "'• 

J.  II.  Lewis 

Ftot. 
2.05 

1.87 

Stv»d-M< 

■at 

d  Ip.uI  In  Ou-yhi-e  itivi't-  1A<  wiTifl-fcri  in  Owyhrv  rlin*. 
Ifwl  in  Owylu-e  Itivtr-  lus  seem  id -feet  in  On-yhve  illicit. 
■t  in  Owyhee  ditch. 


.If f«H  tlititii  gaije  height,  in  feet-,  of  Ou-yhie  Kir 


r  (hiyhn;  Greg.,  for  /.WW. 


AW  J  A*8     1" 
«.«     *■* 

its   ta    i» 


LSI 

i«t 

■2.36 

%?n 

i» 

£« 

s.« 

2.3* 

s.ai 

lis 

l  M 

-ft.  10 

.'  r, 

TTJ 
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BIO  LOST  RIVER  NEAR  MACKAY,  IDAHO. 

station  was  established  November  12,  1903,  by  Fred  Stockton. 
r--]g  located  3±  miles  above  Mackay,  Idaho,  above  "The  Narrows."1 
tbe  gage  is  a  vertical  2  by  4  inch  pine  timber  driven  into  the  ground 
■d  spiked  to  a  large  willow.  The  observer  is  J.  H.  Haney. 
The  observations  at  this  station  during  1903  have  been  made  under 
k.e  direction  of  D.  W.  Ross,  district  engineer. 

Mean  daily  gage  height,  in  feet,  o:  Big  Lost  River  near  Mackay \  Idaho  for  1908. 


Day. 

1 
Dec. 

Day. 

Dec. 

Day. 

i 

Dec.  |    Day. 

Dec.  ' 

Day. 

Dec. 

0.70 
.70' 
.70  i 

8 

0.70 

.70 

.70 

.70 

.70 

.70  j 

.70  1 
l 

1 
0.70   22 

1 
0.70  ! 

.70 

.70 

.70 

.70 

.70 

.70 

29 

0.70 

9 

i  16 

.70 

23 

30 

.70> 

10 

1 
17 

.70 
.70 
.70 
.70 
.70 

.  24 

31 

.70» 

| 
.70 

11... 

18 

'25 

1 
.70  1  12 

19 

26 

..  . 

.70 

.70  ' 

13 

14 

20 

27 

21 

28 

I 

1 

i 
i 

BLACKFOOT  RIVER  NEAR  PRESTO,  IDAHO. 

This  station  was  established  April  17,  1903,  by  N.  S.  Dils.  It  is 
cateJ  on  the  ranch  of  the  observer,  James  Just,  2  miles  west  of 
resto  and  about  15  miles  from  Blackfoot,  Idaho.  The  gage  consists. 
?  two  vertical  sections  of  2  by  4  inch  timber  driven  into  the  right 
fcnk.  The  lower  section  reads  from  0  to  5  feet.  The  upper  section 
iads  from  5  to  9  feet.  A  cable  will  be  installed  from  which  to  make 
ischarge  measurements.  The  initial  point  for  soundings  is  at  the 
Btge  rod.  The  channel  is  curved  above  and  below  the  station.  The 
irrent  is  sluggish.  The  right  bank  is  high  and  will  not  overflow. 
he  left  bank  will  overflow  at  flood  stages.  Both  banks  are  wooded- 
he  bed  of  the  stream  is  rocky,  free  from  vegetation,  and  permanent. 
o  bench  marks  have  been  established. 

The  observations  at  this  station  during  1903  have  been  made  under 
tie  direction  of  D.  W.  Ross,  district  engineer. 

Discharge  measurements  of  Blackfoot  River  near  I'resto,  Idaho,  in  J  90S. 


Date. 


Hydrographer. 


N.  8.  Dils. 

do  ... 


^pril  17 

fun*  22 

August  8 ]  Fred  Stockton 

Septembers do 


a  Made  at  mouth,  ol  river. 


Gage 


height.        Discharge. 


Fert.  Scctmd-ffxt. 

3.40  .  293 

.80  i  150 

.30  ,  151 

<*6& 
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upper  end  la  fasie net!  to  the  cribwork  which  supports  ttw  cable 
left  Iwutk.     The  gage  has  been  constructed  to  withstand  floods  W 
gorges.      It  i*  rend  MM  each  day  by  George  Wodektiid.     Disci 

mMAtnmenta  are  inula  from  Hie  ferry  Ikmu,  the  cable  of  *lu<* 

located  nt  the  gage.      A  tagged  wire  has   lieeu   installed  at  the  a! 
The  initial  point   for  soundings  is  tin-  pin    in   the   top  of  n  logof 
crib  ruble  support  on  the,  left  bank.     The  chaunel   is   straight 
and  lielow  the  station  and  the  current  hj  swift.     The  right  Iniak 
and  stfeep  and  will  not  overflow.      At  very  high  stages  the  li-ft 
will  overflow  for  a  considerable  distance  and  some  water  will 
around  the  station  through  a  slough.     The  bed  of  the  .stream  i- 
posed  of  hard  gravel,  free  from   vegetation,  and  permanent.    I1 
mark  No.  1  consists  of  three  2* '-penny  nails  driven  in  a  row  " 
the  north  face  of  the  crib  cable  support  0D  the  left  l>ank.      lrselevibj 
is  10  feet  dltovo  the  zero  of  the  gage.      Bench  mark  No.  i!  \*  H  20  (*»* 
null  DO  the  north  side  of  a  bunch  of  six  small  cottomvood  tree- BE 
south  of  the  cabk-  support  on  the  left   bank.      lis  elevation  is  10  (b 
above  the  zero  of  the  gage. 

The  observation*  at  this  station  during  1909  have  ta*-n  madi 
the  direction  of  l>.  \V.  Bon*,  district  engineer. 


paehorgi  a 


,  „js„.,ii,  Fbrt  tf  Quale  Sifcrt-  atecr  £ym,  Hbb,  - 


6.10  i 
2.90  , 


Mem,  diitlii  ijmjr  height,  infer!,  of  South  Fork  ■•/  Simkr  Hirer  near  Ltion,  bfahu.  }■>' '■ 


A(,r      Mrty.  .Iuiil',  July.    All*.    I 


2.  BO 

5.40 

3.20     1.90 

8,30 

5.30 

M5  1  1.S5 

3.70 

5.20 

MO     I.M 

4.00 

5.10 

2.Kft     1.80 

4.10 

5.09 

a.so    i.» 

4.  at 

4.1W 

4.46 

i.m 

170  i  2.00 

4.  TO 

4.70 

2.65     2.0ft 

4.  B0 

2.00     2.D& 

M0 

4.  W 

2.56  j  2.05 

M0 

4.40 

2.50  j  J. Oft 

5.00 

4.80 

2.50     2.00 

M0 

130 

a.  4ft    2.00 

OK,   (*■  ' 

i.mIi.*1 
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il?/  gage  height,  in  feet,  of  Smith  Fork  of  Snake  River  near  Lyon,  Idaho,  for  1903 — 

Continued. 


Day. 

Apr. 

May 

1.70 
2.00 
2.05 

1.H5 
1.50 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.40 
1.80 
2.10 
2.  45 

June. 

5.20 
5.40 
5.45 
5.50 
5.4* 
5.30 
5.10 
6.90 
6.60 
6.30 
6.10 
6.00 
5.90 

;>.s;> 
5.70 
5.60 
5. 50 

July. 

4.20 
4.15 

Aug. 

2.40 
2.40 

Sept. 

2.00 
1.95 
1.95 
1.95 
1.95 
1.95 
1.90 
1.90 
1.90 
1.90 
1.90 

Oct. 

1.85 
1.85 
1.85 
1.85 
1.86 
1.85 
1.85 
1.80 
1.80 
1.80 
1.80 

Nov. 

1.75 
1.75 
1.  75 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 

Dec. 

1 

1.70 
1.70 

4. 10     "A  as 

1.70 

i 

4.05 
4.00 
3.95 
3.90 
3.85 
3.80 
3.75 
3.70 
3.65 
3.60 
3.55 
3.50 
3.40 
3.30 
3. 25 

2.35 
2.30 
2.26 
2.00 
2.00 
2.20 
2. 15 
2.15 
2.10 
2.05 
2.00 
2.00 
1.95 
1.95 
1.90 

1.65 
1.65 

1.65 

• a0.05 

1.65 
1.65 

06 

1.65 

10 

1.65 

25 

1.65 

• 

30 

1.90     1.80 
1.85  ]  l.W 
1.85     1.80 
1.85     1.80 
1.85  |  1.M0 
1.90  i  1.S0 

i 

1.80 

1.65 

55 

1.65 

60 

20 

ecord  from  April  21  to  August  3  in  somewhat  doubtful,  owing  to  the  gage  being  washed  out. 

f.ahie  for  South  Fork  of  Snake  River  near  Lyon,  Idaho,  from  June  2.r>  to  December 

SI,  190$. 


V        i 

tit. 

Discharge. 

Gage 
height. 

Discharge. 

(iagc 
height. 

i 

1 
Discharge. 

i 

(iage 
height. 

Discharge. 

f. 

Sf-rumt-fort. 

Fnt. 

StroH'l-fret. 

Frtt. 

Sfrt/Htl-ftt't. 

F' ft. 

S'Ctnt'l-jYtt. 

7 

3, 4(H) 

2.8 

6,  460 

3.  9 

;    10, 430 

5.  0 

1     15,  f«0 

S 

3, 650 

2.9 

6,  780 

4.0 

1     10,850     i 

5.1 

16,  130 

9 

3,900 

3.0 

7, 100 

!       4.  1 

11,290 

5.  2 

16,630 

0 

4,150    i 

3.1 

7, 420 

4.2 

11,740 

5.  3 

17,150 

1 

4,410 

3.2 

7,760 

,       4. 3 

12,200 

5.4 

17,670 

2 

4,680 

3.3 

8,  100 

4.4 

12,670 

5.  5 

18,190 

3 

4,960 

3.4 

8,  460 

4.5 

13,  150 

5.6 

18,730 

4 

5,  250 

3.5 

8,  830 

4.6 

13,630     ! 

5.7 

|     19, 270 

5 

5,  be  0 

3.6 

\K  210 

4.7 

i     14,130 

5.8 

19,810 

0 

•       5, 850 

3.7 

9,610 

4.8 

14,630 

5.  9 

20,  350 

J 

6,150    , 

3.8 

10,010 

4.9 

1     15,  130     i 

6.0 

,     20, 890 

e  is  ronst  rooted  from  three   points.     Curve  extended   lielow   1.85  feet   tram* 
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Ettim'ittit  monthly  dirclmrtje  of  Stntth  Fork  of  S„ate  Riivr  nenr  /,;/»»,  Idaho, 


462 
Etiu 


i 


June  smb«. 

July 

BaptwBbn-.. 
October 

Nnveiiilirr ... 
Pei-emlier  • . 


:i,  «>0 
3,280 


lit.  a*) 
II. 906  | 

«,  285  | 
3.V63 
3,787  I 
S,iV» 

s,  342  J 


BOOTH    FOHK    Or    SNAKE    RIVEK   AT   S1URAX,  WTO. 

This  station  KU  established  September  81,  1908,  by  Fred  Stoekt* 
It  is  Jocated  directly  lurk  of  the  pout-office  at  Moran.  Wjft 
about  three -fourths  of  u  mile  tie  low  the  outlet  of  Jackson  Ijikt*.  H' 
inclined  gage  'M  Hit  M  Hi*  '"^t  bank  and  nailed  at  the  upper  end 
some  willows.  One  foot  of  vertical  height  equals  1.28  feet  rmwnwi 
along  the  rod.  Thi'  gage  1^  read  once  each  day  by  Marion  AuW 
Discharge  measurements  are  made  bymeansofa  amallrowboat  11* 
initial  point  for  sounding-  is  the  fare  of  a  Cottonwood  tree  ti  inctisf 
dkmetcr  which  grows  on  the  loft  l>ank  about  50  feet  below  them 
and  near  the  high-water  mark.  The  channel  is  slightly  curved  1 
about  800  feet  above  the  station.  Below  the  station  the  channel' 
straight.  At  and  above  the  station  the  current  is  smooth  un<l  lns; 
well  distributed  velocity.  Below  the  station  the  current  is  broken  In 
small  bowlders,  lloth  banks  are  high  and  are  not  liable  to  overlie* 
The  right  bank  is  wooded  and  the  left  bank  is  composed  of  gravel  at"! 
is  without  trees.  The  hed  of  the  stream  is  composed  of  linn  gran-l. 
There  is  but  one  channel  at  all  stages.  No  bench  mark  has  I**" 
established. 

The  observations  at  this  station  during  1008  have  been  made  nH 
the  direction  of  D.  \Y.  Ross,  district  engineer. 

The  following  discharge  measurement  was  made  by  V.  Stock***! 
1903: 


September  '1'2:  tiapj  Iwigtit, 


-I'litirgc.  70S  second-it**. 
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t  height,  in  feet,  uf  South  Fork  of  Snake  River  at  Moron,  Wyo.,  for  1903. 


Oct     N-. .      D«r.  II 


TETON    KIVER    NEAR    ST.  ANTHONY,  IDAHO. 

station  was  established  April  23,  1903,  by  N.  8.  Dils.     Jt  is 

I  at  the  bridge  on  the  stage  road  from  St.  Anthony  to  Teton, 

The  gage  is  a  vertical  2  by  6  inch  timber  8  feet  long  spiked 

upstream  side  of  the  right  crib  abutment.     It  is  read  once  each 

Mrs.  Kate  Weaver.  Discharge  measurements  are  made  from 
o-span  bridge  to  which  the  gage  is  attached.  The  bridge,  is 
*ted  by  crib  abutments  constructed  of  logs  filled  with  lava  rock 
*  a  similar  middle  pier.  The  initial  point  for  soundings  is  a 
>olt  on  the  upstream  side  of  the  left  abutment.  The  channel  is 
it  for  a  short  distance  above  and  below  the  station.  The  right 
s  high  and  will  not  overflow.  The  left  bank  will  overflow  at 
le  flood  stages.  The  current  is  sluggish.  Both  banks  and  lied 
nposed  of  hard  gravel.  Tbe  bed  is  permanent.  Bench  mark 
is  a  cross  on  a  large  flat  rock  40  feet  northeast  of  the  right  end 

bridge.  It  is  marked  "B.  M."  and  has  an  elevation  of  14.25 
►ove  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  similar  rock 
t  northwest  of  the  right  end  of  the.  bridge.  It  is  similarly 
d  and  has  an  elevation  of  14.41  feet  above  the  zero  of  the  gage, 
observations  at  this  station  during  1003  have  been  made  under 
rection  of  D.  W.  Ross,  district  engineer. 

Ottrharge  mmmremenlf  ••(  Tettm  River  near  Si.  Anthony,  Halm,  '•••  IUQH. 


452  STRHAM    MEASUREMENTS    IN    1903,   PART    IV.  [*■■ 

8rt>WM  "iniillilii  •li.«'htir-jr  of  SouA  Fort  of  Snnhf  ftinr  nfir  Lyon,   /ituU,  i»  'S 


June  Sft-30 

July 

AtJlTUSt 

September. 

October  . . . 
NovtiiiU'i- . 

rwuber  ft 
Tki. 


DixrI. 

mi  in  ami  rati  •(•**. 

AM 

Maximum. 

»*»"• 

Urn*. 

20,890 

18,190 

19,540 

231 

i7,.t:o 

7,930 

11,906 

7S 

7,  7«0 

3,900 

5,286 

124, 

4.2*0 

S,«50 

3,963 

5ft 

4.D25. 

a,  gso 

3,650 
1,400 

3,78: 
3,498 

m 

so* 

3,400 

3,280 

3,342 

MS 

.1  mioivvrhat  ll.Plll.lilll  uwillK  I.    ({«,*;>.■  l-.-ilhli    n-n.illr-,1  ... 


UTII    FORK    OK   SNAKK    RIVER   AT    ! 


This  station  was  established  Sep  tern  tier  81,  1903,  by  Fred  Stuckl 
It  is  -Boated  directly  book  of  the  post-office  at  Momn.  Wvo.. 
about  three-fourths  of  a  mile,  below  (he  outlet  of  .!ack*on  taike. 
inclined  gage  is  set  on  the  left  bunk  and  nailed  at  the  upper  en 
some  willows.  One  foot  of  vertical  height  equals  l.L'H  feet  mea-i 
along  the  rod.  The  gage  is  read  once  each  day  by  Marion  Al 
Discharge  measurements  are  made  by  means  of  11  small  rowlwat. 
initial  point  for  sounding*  is  the  face  of  a  Cottonwood  tree  <i  inch* 
dkmetcr  which  grows  on  the  left  bank  about  50  feet  below  theg 
and  near  the  high-water  mark.  The  channel  is  slightly  curved 
about  300  feet  above  the  station.  Below  the  station  the  channt 
straight.  At  and  above  the  station  the  current  is  smooth  and  h 
well  distributed  velocity.  Below  the  station  the  current  is  broker 
small  bowlders.  Both  banks  are  high  and  are  not  liable  to  overt] 
The  right  bank  is  wooded  and  the  left  bank  is  composed  of  gravel 
is  without  trees.  The  bed  of  the  stream  is  conrjwsed  of  firm  gra 
There  is  hut  one  channel  at  all  stages.  No  bench  mark  has  l 
established. 

The  observations  at  this  station  during  19(13  have  been  made  un 
the  direction  of  D.  \V.  Ross,  district  engineer. 

The  following  discharge  measurement  was  made  by  F.  Stockton 
1903: 

September  22:  lio^e  height,  1.40  feet;  iliacharge,  705  seeond-leet. 
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gage  height,  in  feel,  of  South  Fork  of  Snake  River  at  Moron,  Wyo->  for  1903. 


Oct.    Nov.    Dec. 


1.40 

1.40 

1.40  ' 

1.40 

1.40 

1.40 

l.ftO 

1.40 

1.40 

l.fiO 

1.40 

1.40 

1.60 

1.40 

1.40 

1.50  I  1.30 
1.50     1.30 


1.30 
1.50 
1.50 
1.50 


1.90 


1.40 
1.40 
1.40 


1.30  !  1.40 


I 


1.30 
1.30 


I 


1.40 
1.40 


M. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


1.50 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 


i 


1.40 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 


Oct.    Nov.    Pec. 


23 

24 

25 

26 
.*~ 

28 
23 
30 
31 


1.40 

1.30 

1.20 

1.40 

1.30 

1.20 

1.40 

1.40 

1.20 

1.40 

1.40 

1.20 

1.40 

1.40 

1.20 

1.40 

1.40 

1.20 

1.40 

1.40 

1.20 

1.40 

1.40  , 

1.20 

1.40 

1 

1.20 

I 


TETON    RIVER   NEAR    8T.  ANTHONY,  IDAHO. 

tation  was  established  April  23,  1903,  by  N.  8.  Dils.  It  is 
it  the  bridge  on  the  stage  road  from  St.  Anthony  to  Teton, 
The  gage  is  a  vertical  2  by  6  inch  timber  8  feet  long  spiked 
stream  side  of  the  right  crib  abutment.  It  is  read  once  each 
ilrs.  Kate  Weaver.  Discharge  measurements  are  made  from 
span  bridge  to  which  the  gage  is  attached.  The  bridge  is 
id  by  crib  abutments  constructed  of  logs  filled  with  lava  rock 
,  similar  middle  pier.  The  initial  point  for  soundings  is  a 
It  on  the  upstream  side  of  the  left  abutment.  The  channel  is 
for  a  short  distance  above  and  below  the  .station.  The  right 
ligh  and  will  not  overflow.  The  left  bank  will  overflow  at 
flood  stages.  The  current  is  sluggish.  Both  banks  and  bed 
x>sed  of  hard  gravel.  The  bed  is  permanent.  Bench  mark 
a  cross  on  a  large  flat  rock  40  feet  northeast  of  the  right  end 
ridge.  It  is  marked  "B.  M.'"  and  has  an  elevation  of  14.25 
ve  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  similar  rock 
northwest  of  the  right  end  of  the  bridge.  It  is  similarly 
and  has  an  elevation  of  14.41  feet  above  the  zero  of  the  gage. 
reservations  at  this  station  during  1903  have  been  made  under 
stion  of  D.  W.  Ross,  district  engineer. 

trharge  msnxuremeitt*  of  Teton  Hirer  near  St.  Anthony,  Idaho,  in  l'.Hhi. 


Date. 


HydniKniph^r. 


'      bright. 


DNrimixr 


r  o 


X.  S.  Dils.. 

.....In   .... 

K.  Stockton 
.....lo  .... 


Ft  it. 
1.S0 

:i.so 

1.90 
1.H0 


ol«> 

L\  085 

724 

613 


i 
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I>»>.                                     Apr. 

May.  On 

July. 

Aug. 

Bm.  a* 

:      ! 

i ! 

!„      (>| 

1M 

a.  so 

K.*l 
3.00 

2.  BO 
2.  JO 

a.  jo 

3.W 

■1.IHI 

2.  do 
1M 
2.40 

a.  40 

•J.  Ill 

3.30 

tin 

2.*l 

a.  so 

2.  Ml 

a.  so 

■j.*i 
La 

a.  an 
a. » 

a.  in 

1  H 
2.00 

a.  no 

2.00 

l.» 
1.90 

l.W 

[.M 

1.90 

a.tn 

1.80 

1   HI      1   -B 

S 1 

1.70 

-..so 
i.eo 

in 

:  M 
1 to 

4. 80 
t.nu 

i  h 

4.  (SO 

4.10 
4,  So 
4.SU 
4.10 
4,10 
8.M 
.1.  711 
3,70 
8.50 

a*o 

S.T0 
3.70 

n    i ... 

5 :": 

i.     ■' 
;■■     ." 
,„      .. 

;..„       ■■ 

..     . 



...   .. 

. 

TO 
70 

7.. 
*. 
80 

m 

Til 
7i.i 

n 

TO 
TO 
TO 

TO 

7n 
711 
70 
70 
TO 
TO 

1  Ml 

Ill 

!:"  r.«i 

1" 

120 
8.  tO 

in 
soo 
it» 
a.  to 

).«0 
140 

.    Hi 
180 
130 

220 

.    m 

S3) 
8.  TO 

;;: 

i.ni 

LH 

..JO 

17.1 
1.70 

1  TO 

1  TO 
1.711 
1.70 
1.70 
1.70 
LTO 
1.70 
1.70 
1.70 

1.  Hi      J 

l.M    Ll 

1  >    U 

).-.     ■■' 
l.-u     ■ 

urn  a 

1.4V   14 

1 

■  ■■ 
■ 

l,M     I* 

a 

1.80     1 
1.  so  j  1 

l.M  ;  1 
1.80     I 
1.80     1 

» 

I.IO 
LSD 

1.00 

]  to 

1  -..■ 

■n 

V 

B 

n 

■ii 

./>■--..■  tnhltfor  Telim  ftivrr  n. 


L  Anthony,  Idaho,  from  A}>ril  13  to  IMymbtrSl.lSM- 


Giige 
height. 

Discharge. 

height. 

Discharge. 

height. 

Discharge. 

heShBt. 

DtKhUft 

Fert. 

Scamd-flA 

Fert. 

Second-fltt. 

no. 

Srtmd-ftet 

Feet. 

Sciwtity* 

1.4 

550 

2.3 

940 

3.2 

1,570 

4.1 

2,355 

1.5 

581 

2.4 

1,000 

3.3 

1,650 

4 

2 

2,445 

1.6 

613 

2,5 

1,065 

3.4 

1,735 

4 

3 

2,535 

1.7 

648 

2.6 

1,130 

3.5 

1,820 

4 

4 

2,625 

1.8 

685 

2.7 

1,200 

3.6 

1,905 

4 

5 

2,715 

1.9 

725 

2.8 

1,270 

3.7 

1,995 

4 

6 

2,805 

2.0 

770 

2.9 

1,340 

3.8 

3,085 

4 

7 

2,895 

2.1 

823 

3.0 

1,415 

3.9 

2,175 

4 

8 

2,985 

2.2 

880 

3.1 

1,490 

4.1) 

2,265 

4 

9 

3,075 

Table  determined  by  three  points — extended  above  3.P0  feet  g 
below  1.60  feet  gage  height. 
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d  monthly  ditcJiarge  of  Teton  River  near  St.  Anthony,  Idaho,  for  190$. 


Discharge  in  Fecond-feet. 


Month. 


Maximum.     Minimum. 


Mean. 


770 
2,085  j 
3,075  ' 
2,085 
1,000 
685 
685 
725  ' 
1,270 


(585 
613 
1,735 
823 
685 
648  | 
648 
581 
550 


721 

1,090 

2,454 

1,094 

737 

653 

659 

636 

668 


i 


Total  in 
acre-feet. 


11,440 
67, 021 
146,023 
67, 267 
45,  316 
38,856 
40,520 
37,845 
41,074 


NORTH   FORK   OF   SNAKK    RIVER  NEAR   ORA,  IDAHO. 

Dion  was  established  August  20,  1902,  by  N.  S.  Dils.  It  is 
:he  North  Fork  Bridge,  2  miles  south  of  Ora  and  10  miles 
Anthony,  Idaho.  A  temporary  vertical  gage  was  set  on  the 
of  the  first  pier  from  the  north  shore,  at  which  point  the 
gage  will  be  located.  The  observer  is  Mrs.  Martha  J. 
e  initial  point  for  soundings  is  a  bolt  through  the  toe  of  the 
on  the  north  end  of  the  lower  side  of  the  bridge.  The 
10  feet  long.  It  consists  of  four  spans  resting  on  three 
crib  piers.  Measurements  are  made  from  the  lower  side  of 
.  The  channel  is  straight  both  above  and  below  this  station, 
are  high  and  do  not  overflow.  The  bed  of  the  stream  is 
1,  quite  smooth,  and  not  liable  to  change.  The  current  is 
e  bench  mark  is  a  cross  on  a  large  flat  rock  25  feet  north- 
he  north  or  right  end  of  the  bridge.  It  is  marked  "  B.  M." 
>n  is  11.10  feet  above  the  zero  of  the  gage, 
rvations  at  this  station  during  1903  have  been  made  under 
>n  of  D.  W.  Ross,  district  engineer. 

,•  measurement*  < if  North  Fork  of  Sua kr  Jii'rr  near  Ora%  Idaho,  in  HK)$. 


Date. 


Hyclrc>Kriiph«T. 


X.  S.  Dils.. 
....do  .... 
.....In  .... 
K.  Stork  ton 
....do  .... 


Gukc 
eight. 

Discharge. 

Ft  it. 

Sfrninl-Jr.it. 

2.  70 

2,  133 

2.  30 

1 ,  367 

2.  35 

1 ,  540 

2.15 

1,277 

2.00 

1,192 

• 
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Jfftiu  -Inily  gngr  height,  in/frt,  'if  Xorth  Fork  nf  Siuikf  Kirtr  rimr  fffn,  MiAo,  fer  M^ 

I*' 

Jan 

M 

.  .„ 

100 

M.r.     to*, 

■:.m    ta 

1.     4,  HI 

ioo    io» 

loo  '  ioo 

100     loo 

ICO  ,  100 

May.' J  line. 

1       " 

i  m   1 50 

fe  40      &  TO 

LM    LM 

3.W     1M 
1.00  1  4.W 

».:»   ito 

I.M     170 

1*0     ISO 

!»])'.    Aug. 

■opt. 

1M 

ioo 

100 

100 
100 

1M 

100 

1M 
100 

110 
110 

LOS 

100 
100 
100 
LOO 
LM 
100 

Oft    M    1-  1 

9.00 

;  o* 
1  00 
1. 00 

i» 

LM 

ISO 
1M 
1M 
1M 
130 
130 
190 

190 
13S 

LM 

LM 
110 

110 

110 
110 
110 
110 

no 

110 
110 
LID 

110 
110 

ioo 

ioo 
ioo 

100 
1W> 

1  h 

LM 

;:: 

110 

Mi- 
J.  in 
9» 
110 
110 
1  10 

in 

100 
100 
LM 
1M 

ioo 

Lit 

in 
in 

in 
in 
in 

2.10     !■■  1 

109     1« 

j.™      %* 

log     :» 

looi   i*) 

IPO     1  m 

100    too 

■-■.on 
L4C 
LM 
i.n 

l.M 
LM 
1.(0 
1-00 
LH 
1.00 
1.00 
LOO 
1.90 
1.00 
IN 

100 

a.  00 

i.M 

i.n 

LM 

.■  on 

1.00 

■.  M 
i  so 

1  00 
1  90 

I.«0 

ioo  '  ioo  I  in 

ioo  J  ioo 

1B0 
1.10 
1M> 
ISO 
1M 

1M 
140 

in 
an 

1M 
1M 

1M 

190 

LM 

1M 

in 

100 

iro 
100 

110 
110 
110 
110 
1M 
1M 

110 
110 
110 

a.  on 

1M 
ID) 
LM 

l.« 
ISO 

in 

1» 
ISO 

LM 

170 
170 

I  .. 
1» 
4.00 

■  ,..    ■  .11 

3.00 
1  in 

tot 

100 

:  .. 

.■  DJ 
1  ■•• 
.■  09 
g  i. 

M.... 

i.m;i« 

l.M     150 
t,M  1  100 
I.M  J  S.00 

100  i  150 

110  i  100 

^ 

JO 

».... 

110 

100 
100 

«,. 

■„-.„. 

GHge 
height. 

Mi-hHDf*. 

height. 

"" 

OiW 
heigh  I. 

■«. 

TM. 

Nrnad-fttt. 

FM. 

Beeefdjat. 

fed. 

Stemd-frrl. 

JM. 

-Vr-md-M 

1.8 

1,135 

2.3 

1,440 

2.8 

2,360 

3.3 

3.510 

1.8 

1,170 

2.4 

1,570 

2.9 

2,590 

3.4 

3,740 

2.0 

1,210 

2.5 

1,730 

3.0 

2,820 

3.5 

3,870 

2.1 

1,265 

2.6 

1,015 

3.1 

3,050 

2.2 

1,340 

2.7 

2,130 

3.2 

3,280 

Table  not  well  defined.    Curve  extended  above  2.70  gage  height  and  below  2.00  fet* 
gage  height. 
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Monthly  di$charge  of  North  Fork  of  Snake  River  near  Ora,  Idaho,  for  1902S- 


Month. 


1902. 


31 


1903. 


vear 


Plichurgc  in  te  'ond-feet. 

i 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet 

1,210 

1 

1,210 

1, 210 

28,800 

1,210 

1,170 

1,209 

71,941 

1,265 

1,210 

1,215 

74,  707 

1,265 

1,170 

1,210 

72,000- 

1,210 
1,265 

1,170 

1,196 

73,53» 

1,170 

1,208 

• 

74, 277 

1,210 

1,170 

1,191 

66,145- 

1,265 

1,135 

1,185 

72,86S 

2,820 

1,210 

1,518 

90,327 

3, 970 

1,570 

2,493 

153, 289- 

2,360 

1,440 

1,756 

104,489 

1,440 

1,265 

1,321 

81,225* 

1,265 

1.210 

1,230 

75,630 

1,265 

1,210 

1,221 

72,655 

1,265 

1,210 

1,226 

75,  384 

1,340 

1,210 

1,222 

72,  714 

1,265 

1,210 

1,215 

74, 707 

3, 970 

1,135 

1,399 

1,013,705. 

FALL   KIVKlt   NEAR   MAKYSV1LLK,    IDAHO. 

ation  was  established  August  21,  19<>2,  by  X.  S.  Dils.  It  is 
P.  Wilson's  sawmill,  12  miles  southeast  of  Marysville,  Idaho, 
i  is  a  plain  slatf  graduated  to  feet  and  tenths  and  is  firmly 
the  lower  side  of  the  first  bent  from  the  south  shore.  It  is 
reorge  Harringfield,  a  local  civil  engineer.  The  initial  point 
ings  is  the  face  of  the  south  abutment  and  measurements  are 
n  the  bridge.  The  bridge  rests  on  crib  abutments  and  framed 
he  river  is  straight  both  above  and  below  the  station.  The 
3  river  is  hard  gravel  with  occasional  lava  bowlders.  Both 
high  and  rocky,  are  not  liable  to  overflow,  and  are  free  from 
i  timber.  The  bench  mark  is  a  40-penny  spike  driven  into 
J  inch  cap  on  the  bridge  support  to  which  the  gage  is  attached, 
►site  the  8-foot  mark  on  the  gage.  A  cable  will  be  installed 
?-half  mile  above  the  bridge.  Mr.  Harringfield  states  that 
in  this  vicinity  has  a  fall  of  from  37£  to  39  feet  per  mile, 
ingfield  canal  is  being  built  to  divert  the  water  from  above 
>n. 


458  stream  KSLtfcanrons  ra  hub,  part  iv. 

Tin-  obmwCSoDS  :it  thi*  .stntimi  (luring  ISOfl  bun  been  made  iimin 
thi-  direction  of  I).  W.  Row,  district  engineer. 

.„  ihii  i;„-.,-  mot  Jf«*Mflfc,  7<W«i,  i«  JJttf. 


N.  s.  I.,U  ... 
I".  Bhutan.. 


4.19 
2.10 


Mran  ilnili/  gnijr  bright,  »•  f'rt,  of  SkU  !•'"■  I    a 


r  M«r>,«-Uk,  hlth.Jor  JMft 


J.n      p.-r.     M«r.    APT. 


Msy.  June.  July. 


.... 

1  H 

U.UU 

2.  as 

S.  ■.':. 

203 

■i* 

'J* 

a.» 

;"> 

1 1  ■ 

■.'.  H 

■i* 

5  10 

j.ja 

2.10 

2.10 

tu 

IW 

J.'.". 

e.is 

2.10 

2.00 

1.10 

J.  HI 

103 

1.0) 

no 

2.06 

a.  io 

l!.f. 

a.  w 

2.  OS 

3.  OS 

.-.  I'.". 

2.  OB 

2.00 

:.■'■■ 

SKKI'AUK    MEASUREMEKTS   IX    BOISE   VALLEY. 

The  following  measurements  were  made  between  the  gaging  station 
near  Boise  and  the  canyon  2J  miles  above  Caldwell,  by  Fred  Stockton. 
The  conditions  under  which  they  were  made  were  very  favorable. 
The  irrigation  season  was  practically  over.  Very  little  of  the  diverted 
water  found  its  way  back  to  the  river  in  small  streams  that  would  bars 


p.] 
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gl  difficult  to  measure  with  a  meter,  but  some  of  the  waste  water 
*  running  in  good-sized  streams.  Some  of  the  canals  had  all  the 
«er  turned  out  of  them  for  repairs,  and  others  were  carrying  only 
mrt  of  their  normal  flow.  The  river  at  the  gaging  station  was 
ped  at  the  beginning  and  at  the  end  of  the  measurements,  and  the 
f>e  reading  remained  constant  during  this  period. 
The  net  seepage  flow  is  the  difference  between  two  sums.  The  first 
these  is  the  quantity  flowing  in  the  river  at  the  gaging  station  in 
upper  canyon  plus  the  natural  drainages  and  the  waste  from  canals 
©ring  between  the  two  points  at  which  the  river  was  gaged.  The 
3nd  sum  is  the  quantity  flowing  in  the  lower  canyon  plus  all  that  is 
erted  between  the  two  points  at  which  the  river  was  gaged. 
L  similar  determination  of  the  seepage  was  made  in  the  years  1898 
L902,  inclusive. 


Charge  of  Boise  River  at  upper  point  of  measurement,  pins  tributary  drainage  and  vxiste, 

in  IMS. 


>ate. 


Stream. 


24 

24 
24 
24 

26 
26 
26 
26 

27 
27 
27 
27 
27 
27 
28 
28 
29 
29 


I 


Boise  River. 


Tail  race  from  Goodwin's  mill . . 

Small  stream 

Waste  through  natural  drain- 
age wa/. 

Small  waste 

Small  stream 

do 

do '.. 

Dry  Creek 

Small  waste 

do 

Small  stream 

Natural  drainage 

Willow  Creek 

Tenmile  Creek 

Three  small  wastes 

Rossi  waste 

Tailrace  from  oar-line  power 
house. 


Locality  of  heading  or  place  of  meas- 
urement. 


Gaging  station  (upper  point  of 
measurement). 

At  river 

Near  Boise r 

do 


i 


Below  Farmers'  Union  canal.. 

do 

By  Baptist  church 


Dis- 
charge. 


Sec. -feet. 
771.6 

29.  8 

.2 

11.0 

1.0 

1.6 
.3 


At  vallev  road 

5.1 

• 

J.  Wood's  ranch 

.  O 

Levi  Smith's  ranch 

.5 

Kail  road  track 

1.0 

Middleton 

114.4 

Below  Hartley  lateral 

26.3 

Bridge 

27.6 

Near  Boise 

3.0 

In  South  Boise 

134.2 

Near  Boise 

5.9 

Total 


3ti2.  rt 


4flO  STREAM    MEASUREMENTS    IN    1U03,    PAST    IV.  :»l 

KtcAarpt  <•(  /t"«r  Ritvr  nl  luiufr  /xtint  qf  imaHWIlt,  />?>«  all  dirfniont,  U>  /w. 


I    Bofott  River.. 


L*iMUtr«f  ImmOIii 


Lower   point 
!•}  mile*  above  Caldwell, 

1  lead-gate 

A  hove  Boine 

Below-  waste  gate. &■'< 

Helotr    hi'tultCHtl1 


Jacob's  ratutl 

I,. -iik  through  hniitll  hiOWl  glW 

Goodwin's  mill  ditch 

Kideiibuiigh  eatml 

l'aynne  nuut) , 

R<i*»i  canal 00 

Casfin  mnal ■ do 

Farmers'  union  mini In  measuring  flume  ... 

Dry  Creek  carta! Near  head 

!  Small  ditch Below  Dry  Creek  canal 

lSallcntinei-aiial Levi  fimi'h's  ranch 

Mi.tilli'ti.ii  imiiiiI Measuring-  flume 

Middlelim  mill  canal Wijjon  bridge, 

Slough  W-low  lamtf* do 

b.'iii|)'"  canal do 


Tola  I.. 


Siinimiini  nf  wrpnijr  moiiurf.iurnlti  fa  Unite  Viillnj. 

Total  uf  Boise  River  at  jm«i»i;  Nation,  plus  nil  tributaries  l>elween  upper  ami 
lower  points  of  measurement 

Total  of  Boise  River  2J  mil  us  above  Caldwell,  plus  all  diversions  between 

upper  and  lower  ]H)ints  of  measure  me  n( l,SW.l 

Seepage  between  Boise  and  Caldwell,  Idaho,  :i7  miles 2SS.1 

MIPCKLI.ANEIJLrl   MEAHMHEMENTH   IN    COLUMBIA  RIVER   DRAINAGE  HAffl*- 

The    following   dischnrge   BWWUieinrabi  were   made  in   Coluiiil* 
River  drainage  basin  in  1903: 


hM 

Hjrdtvfnphtf. 

„™„. 

Locality. 

.    Rattlesnake  Creek. . 

^ 

f.] 


PUOKT  SOUND   DRAINAGE    BASIN. 
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TRIBUTARIES  OF  THE  SNAKE  RIVER. 


fete. 


Hydrofimpher. 


Stream. 


Locality. 


I 


Dis- 
charge. 


L      3 
9 


Fred  Stockton  . . .    Blackfoot  River At  mouth,  Idaho 


.do North  Fork  of  Snake 

River. 


do 


do 


9     do Buffalo  ( 'reek . 

10   do Warm  River.. 

11    do Conant  Creek. 

17  ' do Bechler  Creek 


19 


.do Lewis  River 


I 


22    do South  Fork  of  Snake 

River. 


22 
22 


.do Pacific  Creek  , 

.do Buffalo  Creek 


23    do j  Lake  Creek 


24 


.do 


'  GroH  Ventre  River 


25    do '  Ilohark  River 


28 


26 


.do John  I)avH  River. 


do '  Salt  River 


Outlet  of  Henry*  I>ake, 
Idaho. 

10  miles  below  Henrys 
Lake,  Idaho. 

5  mile*  below  Flat  Rook, 
Idaho. 

At  mouth,  near  Maryn- 
ville,  Idaho. 

Junt    tielow    mouth    of 
Squirrel  Creek,  Idaho. 

South  wentern    part     of 
Yellowntone  Park. 

Yellowstone    Park,     at 
mouth. 

Moran,  Wvo.,  just  below 
outlet  Jackson  Lake. 

At  mouth,  Wyoming 

At  mouth,  near  Pacific 
Creek,  Wyo. 

Near  outlet    of    Jennie 
I^ake,  Wvo. 

5  miles  al>ovc  mouth,  in 
Wyoming. 

At  mouth,  Wyoming 

At    ford     1    mile   alw>v<* 
mouth,  Wyoming. 

1  mile  above  mouth,  in 
Wvominjr. 


Ser.-/t. 

68 
•      27 

206 

183 

166 

20 

312 

119 

705 

84 
258 

41 

117 

195 
45S 


PUGET  sorxn  I)11AIXA<;K  uasix. 

For  convenience  in  arrangement  the  smaller  rivers  which  have  their 

id  waters  on  the  western  slope  of  the  Cascade  Range  and  which  flow 

(>  Puget  Sound  north  of  Seattle  have  been  grouped  as  the  Puget 

Und  drainage.     Of  these.  White   River  has  its  source  near  Mount 

inier  and  flows  into  Puget  Sound  near  Seattle,  Wash.     Cedar  River 

a  tributary  of  White  River.     Suouualmie  and  Skvkomish   rivers 

ite  to  form  the  Snohomish,  which  flows  into  the  Sound  about  lo 

les  beyond  the  junction  near  Kverctt.  Wash.     Tin*  Stilaguamish  lies 

rth  of  the  Skvkoinish  and  has  a  parallel  course.     The  following  list 

ludes  the  stations  in  the  Puo-et  Sound  drainage  basin: 

White  River  at  Bmklcv,  Wash. 
Cellar  River  near  Kavensdalc,  Wash. 


J 


tiTRKAM    MKA-sl'llUMENTS    IN    IMS,  VABT   IV. 

(Mar  River  at  Cellar  Lake,  near  Northheml,  Wasli. 
Wtn.i|iial[iiif  Kivi-r  near  Smximtlniic  Kiille,  Wimli. 
Skykomioh  River  (South  Ftnk)  DMT  Inrics,  WhbIi. 
BQbgnHnUl  River  near  R-.lje,  WilsIi. 

WHITE    H1VEH    AT   StMKUK.    WASH. 


I 


as 


in  ordw  to  determine  tin1  amount  uf  power  that  could  be  develop* 

un  White  Kiver,  si  station  was  '*st.«hli.shed  fey  Sydney  Arnold,  Ape* 
88,  Ls:t;i,  at  the  new  highway  bridge,  MO  fast  above  the  Nortlw 
I'lU'iiic  Railway  bridge  and  one-half  mile  nortb  of  the  town  of  Burkl" 
Wash.     The  location  U  in  Bee.  34.  T.  90  X.,  R.  8  E.  of  the  Wffik*] 

meridian.  The  rod  of  the  wire  gage,  is  fastened  to  the  guardrails 
the  highway  bridge.  The  length  of  the  wire  gage  is  90  hat  ft 
elevation  of  the  top  of  the  guard  rail  at  the  pulley  is  l£>.."iri  feetaM 
gage  datum.  The  bridge  has  a  clear  span  of  lsn  fhnfl.  mKMltltl 
river  a  trifle  obliquely.  The  channel  in  straight,  for  some  riistai* 
above  and  below  the  bridge,  '>ut  the  section  is  not  a  very  good  ■ 
owing  to  the  sudden  fall  a  short  distance  below.  Alioiil.  i.oo  feet  a1"" 
the  bridge  is  a  good  section,  with  tine  gravel  bottom  in  calmer  irate 
hut  in  order  lo  utilize  it  it  would  he  necessary  to  install  n  cable.  J 
examination  of  l In-  river  elmrinel  for  sortie  distance  above  and  M" 
this  point  was  made,  but   the   present  location  is  about  the  ...(ih"i 

'tillable  for  accurate  results. 

No  measurements  of  discharge  were  made  at  this  station  during  1'' 
or  l»u3. 

This  station  was  discontinued  August  31,  1903. 

The  observations  at  this  station  during  1003  have  been  made  und 
the  direction  of  T.  A.  Noble,  district  engineer. 

Mean  thribj  ijii'/i-  height,  in/t'1,  ••/  White  Kirrr  nt  RuetUy,  Wash., /or  1963. 


M«. 

A„. 

May. 

,**. 

July. 

* 

S.1S 

2.20 

1.B6 

6.20 

6.16 

I  1% 

LOG 

o.os 

S,» 

i.is 

Z-20 

5.10 

5,76 

5.55 

2.  IS 

s.as 

6.46 

5.60 

3.15 

I") 

B.4S 

5.  35 

5.70 

■  :-'■ 

[<0 

5.  TO 

5.60 

5.50 

J.  IS 

(■) 

6.9S 

6.18 

5,65 

2  ift 

*.a>  < 

4.  SO 

6.66 

550 

«.*> 

5.50 

MS 

3.95  ; 

4.  TO 

7.05 

5.30 

1.16 

3.  B0 

166 

7.06 

5.55 

1  IS 

4.75 

5  50 

1  16 

vw 

5.20 

6.86 

5  40 

2  16 

4.00 

s.« 

6.40 

515 

2  IS 

4,00  i 

6.70 

6.90 

5.20 

5.50 

5.10 

IIS 

4. OS  ! 

5.30 

9.86 

5  10 

lift 

4.10  1 

5.30 

6.35 

6.10 
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\ily  gage  height,  in  feet,  of  White  Hirer  at  Buckley,  Wash.,  for  1903 — Continued. 


Day. 

Jan.    I 

Feb. 

Mar. 

Apr. 

May. 

June. 

6.25 
6.20 
6.25 
6.15 
6.10 
5.90 
6.05 
6.00 
6.55 
6.70 
6.20 
5.65 

July. 

Aug. 

2.80 

2.35  ' 

2.50 

2.50 

2.40 

8.10 

2.60  ; 

2.40- 

2.36 

2.30 

2.30 

2.30 

2.25 

a 

2.15  t 
n  2. 15 
2.15 
2.10 
2.10 
2.10 
2.10 
2. 15 
2. 15 
2.15 

2.15 
2.15 
2.15 
2.15 
2. 15 
2. 15 
2. 15 
2. 15 
2. 15  j 
2.20  : 
2.20  j 
2.20  ! 

2.20  ' 

i 

4.10 
4.10 
4.20 
4.40 
4.60 
4.65 
4. 85 
5.35 
5.30 
5.15 
5.05 
a.  00 

5.15 

5.05 

4.90 

4.75 

4.50 

4.60  , 

4.70  j 

4.85 

4.85 

4.85 

5.00 

5.35 

6.30  ' 

5.20 
5.30 
5.40 
5.30 
5.30 
5.05 
4.90 
4.80 

4     — 

4.  /;> 
1.75 
4.80 
4.75 
4.75 

4.65 

4.65 

4.60 

4.60 

• 

4.55 

4.55 

4.55 

4.65 

4.65 

4.65 

4.60 

i 

4.50 

i 

4.46 

Interpolated. 

CEDAR   RIVER   NEAR   RAVEXSDALE,  WASH. 

station  is  located  at  the  intake  of  the  Seattle  waterworks  and 
liles  below  Cedar  Lake,  4  miles  from  the  Northern  Pacific  Rail- 
;  Bavensdale,  and  6  miles  from  the  Columbia  and  Puget  Sound 
iy  at  Maple  Valley.  The  station  was  established  September  27, 
>y  T.  A.  Noble.  The  gage  is  a  plain  staff  graduated  to  feet  and 
*dths,  to  which  is  attached  a  hook  gage  and  vernier  reading  to 
ndths.  When  this  gage  reads  zero  the  hook  is  level  with  the 
f  the  dam.  It  is  fastened  securely  to  the  head  gates  above  the 
nd  is  read  daily  bjT  George  Landsburg.  The  bench  mark  is 
st  of  the  dam.  The  elevation,  from  citv  levels,  of  the  south  end 
#31  feet  and  of  the  north  end  535.840  feet.  The  gagings  at  this 
are  made  at  two  points.  The  first  is  142  feet  below  the  dam, 
the  cross  section  is  small,  the  current -rapid  and  suitable  for 
•  the  stream  at  stages  below  1  foot  on  the  gage.  The  measure- 
at  this  point  are  made  from  a  cable.  The  initial  point  for 
ngs  is  on  the  right  bank.  The  channel  is  straight.  The  right 
\  steep,  th,x  left  bank  has  a  sloping  gravelly  beach,  and  the  bed  of 
earn  is  rocky.  At  all  stages  of  the  river  above  1  foot  on  the  gage 
asurements  are  made  from  a  cable  located  tioo  feet  above  the 
rhere  the  cross  section  is  large  and  suitable  for  gaging  the  higher 
of* the  river.  The  initial  point  for  soundings  is  a  boat  spike 
into  the  top  of  a  hemlock  stump  about  12  inches  in  diameter 
le  edge  of  the  water.  The  right  bank  is  a  sloping  sandy  beach; 
t  bank  is  steep  and  of  hardpan  formation.  The  bed  is  perma- 
rocky  near  the  right  bank,  and  of  sand  and  graved  near  the  left 


le  discharge  measurements  made  below  the  dam  should  be  added 
ount  of  water  flowing  into  the  gravity  system  which  supplies  the 
Seattle.     This  varies  from  34  to  37  second- feet.     The  discharge.  { 
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f  this  pipe  line  was  measured  during  the  winter  of  tGOt-ft,  bjTm 
kittle,  and  (be  results  have  been  published  in  volume  4!',  page  llx 
'ransaetions  of  the  American  Society  of  Civil  Engineers. 
The  observations  at  this  station  during  1903  have  been  made 
he  direction  of  T.  A.  Noble,  district  engineer. 

DiH'hiirye  larutitnmenU  "f  CMSf  Jii'Vr  near  Roiv-ilhIiiI,;    IIVm/i.,  in  IM, 


anuary  B  . . 
i-linwry  ft  . 
irilMuu 

fay  27 

i-taySl 


Do.. 


: .'  ..■;  i 


2. 73  i 
1.18  , 

1.48  ; 
1.56  i 


Vnm  iliiitu  yw  hritjht,  in  f<rt,  ,,(  i  ',  -W  Kin 


rAMAMdUb,    Wtuh.,Jor  1!"3. 


1.MV 

.,.„ 

►VI.. 

Iter, 

Apr. 

Mny. 

M. 

July.    Aim. 

Sept.    Orl.  ,  Not, 

.■ 

, 

■  Ml 

1.41 
I.M 

i.n 

1.24 

1.11 

1.16 

1.05 

l.W 

I.M 

1.10 
1.07 

i.oa 

1.00 
.36 

.98 
.98 
.95 
.W 
.93 

.93 

0.92 

.ss 

.80 

1.(8 
LIB 

1.11 

1.0! 

.95 
.S3 

.90 

.87 

.BS 
.87 

.as 

1.03 
I.M 
LSI 

l.W 
1.84 

1.2S 

l.as 

1.31 
1.17 

1.02 
1.01 

LOO 
1.17 

1.25 

1.53 
1.47 
L42 

1.40 

1.41 

1.39 

l.SS 
1.70 

l.H 

203 
1.92 
1.90 

1.72 
1.50 

1.55 

1.53 
1.92 

2. 01 

] .  H 

l.aa 

1.55 

i.« 
i.» 

1.98 

2.06 

9.01 

1.73 
LOB 
1.72 

1.65 

1.44 
1.40 

1.33 
1.31 

1.52 
l.SS 

1.32 

1.33 
1.33 

Ltt 
1.48 

1.32 

LIS 
1.11 

IN 
IT  01 

.90 

.85 

,83 

.37 

0.65 
.34 
.61 

.46 

.39 

.33 
.83 

.33 

.37 

.39 

.50 

.so 

.43 

1  19  4X3K 

. 

a 

'J  09 
ft  10 

MO 
MM 

2.97 
2.B7 

2.53 

I.M 

l.W 

i  va 

1.56 

l.SS 

1.38 

1.1ft'  .997'    I* 

1.15     .96»      '-» 
1.20  !  .9fll    !-■ 

l.t©   .am    m 

0.45      2.05   1.54.1  '     LSI 
.47      2.20    1,515       111 

t 

8 

j 

.82 

.37 
1.30 

LOS 

.»* 

1.10 
1.03 

1.03 
1.22 

L14 

1.22 

1.80  'l.H         !.■ 

l.W  1.52      i.a 

» 

L  56  1.51 
1.50  1.46 

1.30  1.39 
1.27   l.SS 

1.14  1.20 
l.Ml.B 
1   I.".    1.28 

.98  1.31 
.93  1.29 
.38   1.27 
.37  LSI 

.62  1.36 
.00    1.77 

.as ; 

LI 

i  < 

l.H 

1  B 
1  « 

■:■■■ 
hi 

l.lf 

1.0 

13 

la 

u 

» 

I.M 
2.10 

117 
2.39 
2.87 

St 

«... 

1.7S 

37 

a.  37 

]  91 
1  73 

i.6a 

1   :.;( 

1» 

£•" " 

» 

Li 
1.* 

-1 
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mg  table  for  Cedar  River  near  Jtoverudale,  Wash.,,  from  September  27,  1902,  to  Decem- 
ber Sly  1903. 


3M* 
eight. 

Discharge. 
S*cmul-ffrt. 

Gage 
i   height. 

Discharge. 
Skcond-fert. 

height. 
Fret. 

Discharge. 
frxond-feti. 

1      Gage 
height. 

F*rt. 

Discharge. 

I%€t. 

Feet. 

&cond'fwt. 

0.4 

177 

1.4 

795 

2.4 

1,640 

3.8 

3,300 

.5 

235 

1.5 

861 

2.5 

1,750 

4.0 

3, 540 

.6 

294 

1.6 

927 

2.6 

1,860 

7 

4.2 

3,  780 

.  7 

354 

1.7 

995 

•>  ** 

1,980 

4.4 

i 

4,020 

.8 

414 

1.8 

1,065 

2.8 

2,100 

4.6 

4,260 

.9 

476 

1.9 

1, 145 

* 

2.9 

2,  220 

4.8 

4,500    ' 

1.0 

538 

2.0 

1,  235 

3.0 

2,340 

5.0 

4,740 

1.1 

600 

2.1 

1, 335 

>)  »> 

2,580 

5.2 

4,980 

1.2 

664 

2.2 

■ 

1,435 

3.4 

2,  820 

|      5.4 

5,220    i 

1.3 

729 

• 
i 

•>  3 

1,535 

3.6 

3,060 

5.6 

5,460 

Table  fairly  well  defined  to  2.7  feet  gage  height;  curve  extended  above  2.7  feet 
ge  height. 

timated  monthly  discharge  of  Cedar  River  near  Rarensdale,  W<uh.y  for  1902  and  W03. 


Diwharge  in  second-feet. 


Month. 


Maximum.     Minimum.         Mean. 


•  Total  in 
acre-feet. 


1902. 

rtember  27-30 

tober 

vember 

cember 

1903. 

luary 

jruary 

rch 

ril 

y 

ie 

y  .* 

gust 

rtember 

tober 

member 

cember 

The  vear 

irr  100-04 30 


538 

354 

1, 145 

2,700 

5,  400 

828 

795 

894 

1,335 

1,285 

861 

324 

729 

1 ,  435 

1 ,  335 

1,335 

5,  400 


354 
148 
324 
632 

762 
507 
445 
538 
729 
696 
324 
148 
206 
264 
414 
894 


445 
230 

811 
1,113 


1,727  ! 
607 
521  J 
676  ' 
999  j 
969 
566 
221 
476 
681 
786 

1 ,  040 


3,531 
14,142 

48, 258 
68, 436 

106, 189 
33,711 
32, 035 
40,  225 
61,426 
57,  659 
34,  802 
13,589 
28.  :524 
41,873 
46,  770 
63, 947 


148 


772    560, 550 


46b  STREAM    MEASUREMENTS    IN    190.1,    PAST   IV. 

TKDAK    KIVKIt   AT   CEDAR    LAKE,    NEAR   NOUTUBEND,   WASH. 

This  station  was  established  October  17,  190S,  by  T.  A.  NoUt 
is  located  il  miles  soul  1 1 ■  ■ ; i .- 1  of  Northbend,  Wash.  The  gage  i*a[ 
staff  graduated  to  feet  and  tenths.  A  hook  and  vernier  arru-oifa 
reading  to  hundredths.  It  is  securely  nailed  to  a  large  cedu 
The  bench  mark  is  located  on  the  stump  which  holds  the  gif*  I» 
elevation  is  1,542.07  feet  above  the  datum  of  the  city  of  Seattle,  fl'ii 
The  initial  point  for  soundings  is  a  nail  driven  into  the  root  uf  a  tooiM 
stump  on  the  right  bank.  The  gagings  were  made  from  a  odilf.  ft 
cable  has  been  removed  on  account  of  the  commencement  of  work unA 
new  dam  by  the  city  of  Seattle,  Wash.,  for  water  power  and  watw^ 
ply.  The  channel  is  straight  both  above  and  below  the  station,  ft 
light  bank  is  steep,  high,  and  never  overflows;  the  left  bank 
and  overflows  at  extreme  high  water.  The  bed  of  the  stream  b  w*? 
near  the  left  bank,  and  of  gravel  and  sand  at  the  right  bank,  M 
lying  the  lied  is  a  formation  of  very  compact,  hardpan,  which  -h' 
no  sign  of  washing  away.  This  formation  also  underlies  the  rivr 
to  and  including  the  lower  portion  of  Cedar  Luke,  which  i*  about 
feet  upstream  from  the  gaging  station.  Cedar  Lake  contain' "I"1 
1.200  acres  at  low  water. 

The  observations  at  this  station  during  1K03  have  been  mad'1  ""*' 
the  direction  of  T.  A.  Noble,  district  engineer. 

D'w-harge  mta*uTCmenb>  o/ Cedar  Hirer  at  Cedar  IMe,  Wnthiagtoii,  in  (*»« 


Half. 

HiilnigmplHT. 

mSS. 

1S02. 

Fk!. 

2,21 

g  17 

1.  TO 

d(, 

.].-. 

nil 

1903, 

II.  w.  1 

tofaUB. 

3.28 ; 

1 
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xro  daily  gage  height,  in  feet,  of  Cedar  River  at  Cedar  Lake,  Washington,  for  1903. 


Day. 


Jan. 


4.26 
4.90 
12.80 
12.30 
9.60 
7.90 
6.85 
5.65 
5.10 
4.50 
4.10 
3.75 
3.50 
8.25 
3.05 
2.88 
2.80 
2.78 
2.80 
3.05 
4.70 
4.97 
5.10 
5.50 
6.65 
5.90 
5.10 
4.30 
3.90 
3.47 
3.20 


Feb. 


Mar. 


2.95 

2.80 

2.66 

2.54 

2.44 

2.36 

2.30  ( 

2.32  J 

2.50 

2.90  ' 

2.85 

2.80  ; 

2. 65  | 

2.50  : 

2.40 

2.31 

2.25 

2.19 

2.14 

2.11 

2. 24 

2. 24 

2.07 

2.08  i 

2.09 

2.10 

2.10 

2.09 


Apr. 


2.06 
2.07 
2.05 
2.02 
1.99 
1.98 
2.09 
2.08 
2.09 
2.20 
2.45 
2.45 
2.52 
2.33 
2.27 
2.20 
2.15 
2.09 

2.05  : 
2.00 
1.96  , 
1.94 

i 

1.94 
1.96 
2.01  | 

2.06  J 
2. 10 
2.32 
2.85 
3.09  i 
3.27 


3.26 
3.11 
3.05 
2.92 
2.83 
2.75 
2.87 
8.02 
2.96 
2.83 
2.75 
2.59 
2.47 
2.41 
2.35 
2.29 
2.27 
2.26 
2.27 
2.25 
2.27 
2.49 
2.74 
2.85 
3.01 
3.53 
3.73 
3.63 
3.44 
3.34 


May. 


3.28 
3.18 
3.16 
3.34 
3.62 
4.05 
4.19 
4.34 
4.57 
4.56 
4.31 
4.23 
4.60 
5.20 
5.50 
5.68 
5.34 
4.90 
4.76 
4.49 
4.17 
3.87 
3.62 
3.48 
3.33 
3.72 
3.K2 
3.76 
3.82 
4.32 
5.18 


June. 


5.30 
4.97 
4.52 
4.09 
3.81 
3.97 
4.56 
5.26 
5.70 
5.88 
5.75 
5.65 
5.22 
4.61 
4.39 
4.73 
4.60 
4.19 
3.86 
3.92 
3.74 
3.57 
3.51 
3.36 
3.29 
3.16 
3.02 
3.70 
3.48 
3.22 


4.49 

3.92 

2.22 

4.17 

3.74 

2.16 

3.87 

3.57 

2.  i2 ; 

3.62 

3.51 

2.09  ! 

3.48 

3.36 

2.06 

3.33 

3.29 

2.02 

3.72 

3.16 

(«) 

3.K2 

3.02 

(«) 

1      3.76 

3.70 

(°) 

July. 


3.27 

3.33 

8.19 

3.10 

3.38 

8.84 

3.31 

3.20 

3.06 

2.96 

2.86 

2.75 

2.71 

2.70 

2.55 

2.44 

2.39 

2.33 

2.27 

2.2 

2.1 

2.1 

2.0 

2.0 

2.0 

(«) 

(«) 

(■) 

(«) 

(«) 

(«) 


Aug. 


(«) 
1.75 

1.72 

1.70 

1.67 

1.62 

1.61 

1.59 


a  Miming. 


ii 


*9  table  for  Cedar  River  at  Cedar   hike,   Washington ,  from   Octoher  17,   1902,  to 

August  $,  1903. 


*Sht. 

Discharge. 

Gage 
,   height. 

Feet. 

Discharge. 
Scamd-ffct.  i 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

>H. 

Second-feet. 

Feet. 

1.0 

23 

2.0 

186 

4.0 

812 

7.5 

1.1 

32 

2.  2 

234 

4.2 

888 

8.0 

1.2 

42 

•>  4 

288 

4.4 

964 

8.5 

1.3 

54 

2.6 

344 

4.6 

1,040 

9.0 

1.4 

68 

2.8 

402 

4.8 

1,116 

9.5 

1.5 

84 

3.0 

466 

5.0 

1,192    1 

10.0 

1.6 

102 

!       3. 2 

530 

5.  5 

1,390    i 

10.5 

1.7 

122 

!       3.4 

596 

6.0 

1,590    j 

11.0 

1.8 

142 

|       3. 6 

664 

6.5 

1,790 

12.0 

1.9 

164 

3.8 

1 

736 

7.0 

1,990 

13.0 

Discharge. 

Second-feet. 
2,190 
2,  390 
2, 590 
2,790 
2,990 
3, 190 
3,390 
3, 590 
3,990 
4,390 


lis  table  will  not  apply  after  the  dam 
nded  above  5.15  feet  gage  height. 


is  built  at  outlet  of  Cedar  Lake.     Curve 


STHKAM    MEASUREMENTS    IN    1»G.'{,    t'ART    IV.  • 

btimattA  mMUffdhiluKyttfCbiarBSDtr  ativ.lar  hiir,  WaAiafim,  i»  MP.  rirfj 


tUfvliantL-  In  Hiimil JBK. 


ISO 

itctobw  17-31* 

November 1 , 1 73 

tonmiher 8,050 

1MB. 

miliary A,  310  ' 

r'eliniarv  . .  _ fid 

ur<-ii .-  m 

tprtl I  718 

lay 1,470 

line ],.Vm 


I7S 

•J  4.1 

W 

414 

5H  ! 

OH 

<M 

M 

142 

S40 

102 

llfi 

■■  Sl«liim  (1|m-<iiiI1iiii«i1  AllgUit  9,  IWS. 


SMHJt  Al-MIK.    KIVKK    SKA  It    SN'OQI'ALMIK    KAI.IJ*.   WASH. 

This  station  was  originally  established  by  T.  A.  Noble  on  Septembs  I 
14,  l!«i2.  The  gage  was  then  located  below  the  falls,  but  was  destrorw  I 
by  the  flood  of  December  1.  190%  On  November  •>  another  gage**' 1 
placed  about  3  miles  above  Snoqualmie  Falls  post-office.  The  pp  I 
consisted  of  a  plain  staff  graduated  to  feet  and  tenths  and  reading f 
hundivdths  of  a  foot  by  means  of  a  hook  and  vernier.  The  elevation  I 
of  the  zero  on  the  gage  was  assumed  to  be  100  feet.  The  guge  W  ' 
fastened  to  an  alder  tree.  January  3,  1909,  this  gage  was  washed  out 
and  on  January  7  was  replaced  by  a  gage  in  two  putts,  7  and  b  fee1 
long,  respectively.  The  elevation  of  the  zero  of  the  gage  is  1U0.W> 
feet.  The  bench  mark  is  on  a  large  maple  .stump  on  the  right  l&nik- 
It  consists  of  a  .spike  driven  into  the  stump  about  4  feet  from  the 
ground.  Its  elevation  is  127.8°,  or  27.83  feet  above  the  zero  of  the 
gage.  This  is  also  the  initial  point  for  the  soundings.  The  right 
bank  is  high  and  never  overflows;  the  left  bank  overflows  at  extreme 
high  water.  The  bed  of  the  stream  is  of  gravel  and  sand  and  is  not 
liable  to  shift.  The  station  is  located  below  the  junction  of  tbe 
north,  south,  and  middle  forks  of  Snoqualmie  River.  At  Snoqualmie 
Falls,  about  4  miles  below  this  station,  the  river  flows  over  a  precipe* 
268  feet  high.  Above  the  falls  the  Snoqualmie  Falls  Power  Company 
has  built  a  dam  and  water-power  plant.  The  slack  water  from  this 
dam  reaches  back  from  the  falls  about  3  miles  and  probably  affects  tbe 


.] 
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*tpt  of  the  river  slightly  at  the  gaging  station.    This  is  the  only  pos- 
location  for  a  gaging  station  which  will  include  all  three  forks  of 
river. 

August  14,  1902,  the  dam  below  the  station  was  raised  4  feet, 
Ing  up,  the  water  on  the  gage.  This  affected  the  gage  height 
oin  August  14  to  October  5,  1903,  at  which  time  the  dam  was 
fe*$hed  out. 

The  observations  at  this  station  during  1903  have  been  made  under 
direction  of  T.  A.  Noble,  district  engineer. 


Discharge  measurement  of Snoqualmie  River  near  Snoqualmie  Fulls,  Wash.,  in  1903. 


Date. 


Hydrographer. 


T.  A.  Noble. 
do 


ftnuarv  29 

Lpril30 

lay  10 H.  W.  Quinan 

day  30 * do 

Iune9 do 

lone  6 do 


June  5 

August  26 

August  28 

December  29. 
Do 


do  .... 

.....do  .... 

....do  .... 

G.  H.  Bliss 

do  .... 


Gage 
height. 


Feet. 
3.86 
4.10 
5.70 
7.56 
8.70 
6.49 
5.32 
3.97 
3.94 
3. 13 
3. 13 


Discharge. 


Second-feet. 
2,039 
2,467 
4,049 
6,423 
8,275 
5, 210 
3,685 
693 
637 
1,690 
1,600 


Ifean  daily  gage  height,  in  feet,  of  Snoqualmie  River  nrar  Snotjnalmie  halls,  ]Vash.,  for 

1903. 


Day. 

Jan. 

4.94 

5.42 

19.62 

(°) 

(«) 

(«) 
6.16 

5.93 

6.09 

5.60 

4.92 

4.37 

4.02 

3.89 

3.86 

3.72 

ashed  c 

Feb. 

3.28 
3.05 
2.77 
2.63 
2.51 
2.44 
2.35 
2.38 
2.H4 
4.35 
3.41 
2.  96 
2.71 
2. 50 
2. 37 
2. 25 

nit. 

Mar. ' 

2.18 
2.10 
2.08 
1.89 
1.82 
1.H1 
2.13 
2.00 
1.89 
2. 65 
4.79 

3.  r.2 

2.  8"> 
2.70 
2.  J 9 
2.  32 

Apr.    May. 

4.20     3.95 
3. 69     3, 83 
3.50     4. 28 
3.42     5.10 
3. 20     5. 48 
3.  00     6. 14 
3.41     5.40 
3.  86     5.  11 
3. 28     6.64 
2.99  '  5.91 
2.  89     5. 10 
2. iV)     5.  82 
2.54      6.83 
2.  ">1      7.  2.'> 
2.  47      6.  5s 
2.  45     t\.  37 
im  at  falls  2 

June. 

July.   Aug. 

1 
Sept.'  Ort. 

3.75     4.64 
3.68  :  4.41 
3.60     4.65 

3.55  !  4.68 

3.56  7.64 
3.88   /#9.12 
9.  40     7.  34 

7.  39     .">.  23 
5.33     4.25 
9.  50     4.  :>3 

8.  i»3    5. 3»; 

7.C8      6.22 
6.  *3      5.  63 
5.10      4.21 
4.  72     3.  67 
4.43     3.22 
ti  raised  aboi 

Nov. 

2.82 
2.78 
3.43 
3. 98 
4.  4»"> 
8.  (if) 

6.  :>2 

.">.  ( K» 
4.86 
4.  19 
1.22 
3.91 
3.  60 
3.  39 
3.21 
3. 10 

It  4  ftM.' 

Deo. 

1 

7.74 

4.  76     2.  23 

8.72 

2 

6.93 
5. 77 
5.18 
5  32 

5. 35     2. 12 
4.90     1.9H 
4.63     1.91 
4  77  '  1  89 

9  43 

3 

ti  48 

4 

5  '\H 

5 

5  3,> 

6 

6  50 

4  «.*>     1  si\ 

4  15 

7... 

7.60     4.58  ;  1.89 
8  94      l  r.u     1  s:i 

3  65 

8.... 

3  3° 

».... 

8.95 

8.86 
8   83 

4  57 

1  81 

3. 24 
3.  15 

10.. 

4.49 
.1    !•» 

1   81 

u... 

1    7U 

12... 

8.38      4.15      1.73 
7.02     3.91      1.72 
7.21      4.18      1.71 
6.91      3.85    .-3.30 
6.50     3.83  ,  3.81 

miles  Im?1o\v  statioi 

3  4*> 

13... 

1  f>3 

H... 

4  73 

15.. 

5  14 

16.. 

6.10 

0  Gage  washed  out. 
b  4  feet  falae  work  w 

t. 

4 
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JH—  <■»  frttojd.  mj-*,  «/  S.*r**—r  Rinrmmn&MitalMU  Aft,  IM 


»«l     VMl 

Mi:     Apr- 

Mar.  Job?.  July 

^ 

H" 

I-.    1 

a 

1«    IB 

l»    1* 

AW.A«    AM 

3- 

in    sol 

'<    '    1 

.1 

r* 

lit     1M 

AM     A6« 

AM    A*    A» 

S.  <! 

tniin 

"1 

M 

lis   r« 

IV     AM 
l.W    AS 

LH 

la 

AW    AM 

AST 

•  1 

B. 

*■»    i» 

;  ic    in 

An   &■ 

«.» 

ATI 

f,  T»      J.  up 

:*    ibTL 

3. 

V*    AC 

ill     t» 

ATI     AT 

A»  ,  S.  * 

,  AM     AH 

-  1 

T^    l* 

AS     A* 

ATA  ,  A* 

All  |  A  SI 

«  <i     i  in 

» 

:—    A* 

MB     AM 

5.H     *.T 

AW    AW 

na    l« 

i  :       i. 

■» 

AT*    ;« 

AN    &«? 

7.  ft     M> 

:a 

::    ..., 

7.« 

i  ■  ■ 

<.#     --' 

■ 

19»   a* 

tin     «M 

1  n    :.-i    I  M 

L« 

Lai 

Atl 

» 

IB    A  IS 

a.**    s,sn    ia» 

1  U 

AID 

AM 

..  -; 

n 

LM 

A» 

.M* 

■BR. 

tmieKirrr 

nrnr.-fctwi 

almU  Fall;  Wath.,Jrom  Somnbtr S, « 

to  A<fu*  U 

ISOS,  ami/mm  fjrte 

>Vr  ?,  J90J,  to  Dtormber  SI,  1303. 

ta3  i. 

Mvkufc 

ML 

#e«<M 

«& 

— » 

u8S.J"— ' 

/M 

*m.*m 

Mat 

BaXB»tjM. 

flwt 

13,470 

1-7 

STB 

S.0 

1.990 

7.0 

5,770 

12.5 

1.8 

910 

S.8 

2.150 

7.5 

6,470 

13.0 

14.170 

|*« 

W 

4.0 

2,825 

8,0 

7.170 

13.5 

14,870   l 

2.0 

l.ono 

4.2 

2,505 

8.5 

7,870 

14.0    j     15,570   | 

2.2 

T.  ion 

4.4 

2,090 

9.0 

8,570 

14.5 

16.270 

2.4 

1.21*1 

4.6 

2,890 

9,  ■■ 

9,270 

15.0 

16,970 

2.6 

1,8)0 

4.H 

3,090 

10.  it            9.!>70 

16.0 

18,370 

2.K 

1,420 

5.0 

3.290 

10.5 

10,670 

17.0 

19,770 

;i.o 

1,540 

5,6 

3,860 

11. 0 

11,870 

18.0 

21,170 

3.2 

i,m 

6.  0 

4,450 

11.5 

12.070 

19.0 

22,570 

3.4 

1     t,BM 

e.o 

5,100 

12.0 

12.770 

20.0 

53.970 

Table  well  defined  to  8.70  feet  gage  height.     Curve  extended  above  8.70  feet  gftie 
height.     From  August  H  lo  October  7,  1903,  subtract  670  from  discharge  given  in 
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monthly  discharge  o/Snoquabme  River  near  Snoqualmie  Folk,  Wash.,  in  1902 

and  1903. 


Total  in 
acre-feet. 


148,451 
228,180 


234,256 

73,309 

92,231 

116,093 

249, 947 

315, 253 

137, 302 

77, 167 

215, 167 

153,  534 

193,388 

199,035 


•January  4-6  gage  board  washed  out. 
*  April  27  estimated. 

'August  15  to  October  6  approximate,  owing  to  influence  on  gage  of  a  temporary  dam  2  miles 
Blow  the  station. 


SOUTH    FORK   OF   8KTKOMISH    RIVER   NEAR   INDEX,  WASH. 

This  station  was  established  October  6,  1902,  by  T.  A.  Noble.  It 
s  located  about  2  miles  above  Index  and  about  300  feet  from  the  rail- 
road track.  The  gage  is  a  plain  staff  graduated  to  feet  and  tenths. 
V  hook  and  vernier  are  used  for  reading  to  hundredths  of  a  foot, 
ieadings  are  made  daily  by  Louis  G.  Hey  brock.  The  gage  is  fas- 
ened  by  means  of  plugs  driven  in  drill  holes  in  the  solid  rock.  The 
>ench  mark  is  a  cross  cut  in  the  rock  at>out  6  feet  above  low  water 
md  40  feet  downstream  from  the  gage.  Its  elevation,  as  obtained 
from  the  Great  Northern  Railway,  is  679.153  feet.  The  elevation  of 
-be  zero  of  the  gage  is  669.926  feet.  The  initial  point  for  soundings  is 
>n  the  left  bank  at  a  plug  driven  in  the  solid  rock  10  feet  from  the 
sdge  of  stream  at  low  water.  The  gagings  are  made  from  a  cable. 
The  channel  is  straight  for  500  feet  above  and  300  feet  below  the  sta- 
tion. Both  banks  are  of  solid  rock  and  are  not  liable  to  overflow. 
The  bed  of  the  stream  is  of  sand  and  gravel,  not  liable  to  change 
except  near  the  left  bank,  where  the  sand  shifts  at  high  water.  This 
does  not  cause  any  important  change  in  the  cross  section.  This  sta- 
tion is  300  feet  upstream  from  Sunset  Falls,  where  l\\e  tys^t  \t\\ue^gt& 
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down  ■  solid  granite  ledge  with  n  slope  of  about  two  horizontal  to  m 
vertical.  Tlie  ledge  answers  the  purport*  nf  a  spillway  in  regulating 
the  flow  of  the  river  at  the  gaging  station,  since  the  water  has  a  tn 
discharge  and  a  permaoeat  bed  just  below  the  station. 

The  observations  at  this  station  during  tfiOS  have  been  inade  under 
the  direction  of  T.  A.  Noble,  district  engineer. 


M» 

Urrtrognplwr. 

heighi. 

tiiuJunn. 

1902. 

Fnt. 
1.58 
LSS 

1.  18 

3.84 
3.72 
5.33 
2.23 

i..;:i 

1903. 

ii.00 
7.08 

8.55 
8.  19 
7.80 

4,Kt 

5,«T 

.Venn  daily  ga<j> 'height,  in  fid,  of  South  Fork  of  Sh/komi'li  River  near  Jntles,    Wmh., 


,  Sept,    ivi.    Nov.    [»■ 


ifti    2.9.1     B.59  I  S.21  ' 
■t  .(.■>    2.1*3     3.M     7.4f.  I 

j.wt    ?.«    a. «o  '  -i.K  '  7.m  i  9, an 


0.4X  '  <.« 
B.M     a.  *s 

ft. 10       I.   .1 
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r  Index,  Wath.,  for 


i*a.     Feb.    Jim.   Apr.    limy.  June.  July.   Aug.  Sept.    Oct.  ;  Nov. 


S.SS     *.!(!    fc«     3-10  :  S.W  |  8.75  J  5.10     a.13     2.SJ     8. 

4  12     tio'l.*    3.15-5.45     7.08  '  5.19     2.16  \  2.34  |  3. 
.'..«     1.05    100 

T.ffl    a.  10 
«.  a  |  a.  15 

5  »1  ;  2.45     S.1S     4.6.3 


1  s.  is  'a.-ss 
6  15  !  a.  55 


3.67 

4.M 

8S 

4.41 

1.60 

1 

3.45' 

S.S4 

85 

3.14 

3.75 

*2 

10.  K) 

3.36 

85 

7.?i 

3. '21 

■:i 

3.00 

:a 

3.39 

45 

3.41 

tid^t. 


Dlncluirge. 

Owe 
height. 

Seeand-ftd. 

Fat. 

462 

2.0 

493 

2.2 

524 

2.4    1 

555 

2.6 

Dlwhuge.  '     £$£,       Dischsrge.  I,    ^gf,       Discharge. 


Feet.        Steouil-Jcet.  'i      fttf. 
4.2     I       2,090    |       8.5 


Table  extended  above  8.60  feet  gage  height.  The  eh 
"  solid  rock,  and  is  permanent.  This  table  will  be  is 
ige  is  located  at  present  (June  30,  1903). 


6, 620 
7. 221) 


6.5 

3,  981) 

14.1) 

12,(120     , 

7.0 

4,480    i. 

15.0 

IS,  820     ! 

7.5 

4,980 

lti.0 

15,020 

8.0 

">,  'i(M) 

17.0 

16, 220 

| 

mi:!  at  tliiii  station  in  jwrtlj 
Tect  for  all  gage  height,-  ai 


STREAM    MM&BBWOaSTB 


- 


...tithhi  dinchartjt  of  South  Fort  of  Stykamuih   Hirer 
Ortober  ?,  /«>*,  la  Deennhrr  St,  190.1. 


N    1903,    PART    IV.  (*■» 

Index,  ft'aik.,inm 


In  second- [hi. 


October  7-31.. 


ebnwry  . . . 
■  tovh 

pril 

May  

July  

AqjaM 

S«'|ileTillwr.. 

October  .... 
SovMibor .. 
December  .. 


Th*  year ., 16,220 


;t.  iho 
e,soo 


802 
1,125 

2,265 
3,746 

1,480 


1,075 
1,100 


2,172 
2.S2I 


1.090 
1,300 
1,8(12 
3,S5U 
6,067 
2.7S3 
1.017 
1,654 
2,435 
2,585 
2,5611 


2,51 


S.S 
129.IU 


6ft  S# 
79,  MM 
112,  Stt 
237,1)* 

M,* 

171,120 
K,3ffl 
88. 4» 

148,72! 

153,8111 

167,' 


8TILAGUAMISII    KIVER   NEAR    KOBE,  WASH. 

This  station  was  established  December  3,  1902,  by  T.  A.  Noble.  It 
was  knitted  at  the  bridge  of  the  Everett  and  Monte  Crist©  Railway.  U 
miles  east  of  Robe,  Wash.  The  gage  is  a  plain  staff  graduated  to 
feet  and  tenths,  and  read  by  means  of  a  hook  gage  and  vernier  to 
hundredths.  It  is  fastened  to  the  east  bridge  pier,  and  is  read  daily  by 
William  A.  Dobson.  The  bench  mark  is  the  top  of  the  rail  above  the 
east  pier  of  the  bridge.  Its  elevation  is  901.06  feet  above  sea  level. 
The  elevation  of  the  zero  of  the  gage  is  873.18+  feet.  The  elevation 
of  the  bridge  to  which  the  gage  is  attached  was  furnished  by  the 
Everett  and  Monte  Crista  Railway  Company.  No  discharge  measure- 
ments were  made  in  1903.     This  station  was  discontinued  July  31, 1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  T.  A.  Noble,  district  engineer. 
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daily  gaffe  height,  in  fed,  of  StUaguamiah  Bxoer  near  Robe,  Wash,,  for  1903. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

2.89 

1.59 

1.44 

2.72 

2.46 

3.54 

4.59 

4.53 

1.57 

1.39 

2.23 

2.19 

3.06 

3.32 

10.25 

1.51 

1.35 

2.09 

2.49 

2.66 

3.17 

1      6.36 

1.46 

1.32 

1.99 

2.97 

2.65 

2.75 

4.95 

1.34 

1.29 

1.83 

3.06 

2.68 

2.51 

4.87 

1.33 

1.25 

1.98 

3.47 

3.28 

2.48 

3.22 

1.44 

1.49 

2.59 

2.94 

3.87 

2.23 

3.01 

2.09 

1.32 

2.33 

2.94 

4.25 

2.15 

3.95 

2.96 

1.26 

1.97 

3.03 

4.26 

2.21 

2.99 

2.51 

1.92 

1.78 

2.76 

4.21 

2.23 

2.51 

1.81 

2.56 

1.46 

2.58 

3.97 

2.24 

2.13 

1.73 

1.94 

1.47 

3.07 

3.97 

2.15 

2.09 

1.56 

1.91 

1.45 

3.74 

3.44 

2.12 

2.07 

1.44 

1.76 

1.48 

3.93 

2.79 

2.16 

2.07 

1.41 

1.53 

1.52 

4.05 

2.85 

1.85 

1.95 

1.25 

1.44 

1.51 

4.00 

3.61 

2.06 

1.84 

1.30 

1.36 

1.66 

3.11 

3.09 

2.02 

2.11 

1.29 

1.37 

1.74 

2.76 

2.77 

2.06 

3.28 

1.28 

1.34 

1.86 

2.61 

2.74 

2.04 

3.76 

1.28 

1.34 

1.75 

2.34 

2.67 

2.03 

4.94 

1.43 

1.33 

1.93 

2.17 

2.79 

2.03 

4.47 

1.56 

1.36 

3.28 

2.07 

2.78 

2.02 

3.79 

1.66 

1.53 

2.92 

2.09 

2.77 

1.95 

3.51 

1.67 

1.79 

2.53 

2.31 

2.61 

2.01 

4.06 

1.63 

1.78 

2.79 

2.76 

3.21 

1.69 

2.88 

1.61 

1.90 

2.34 

2.45 

3.60 

1.54 

2.49 

1.56 

1.95 

2.81 

2.83 

6.61 

1.49 

2.35 

1.49 

2.81 

2.45 

2.54 

4.24 

1.54 

1.86 

3.72 

2.28 

2.88 

3.02 

1.53 

1.88 



2.58 

2.66 

3.77 

2.49 

1.44 

1.78 

4.13 

4.38 

1.41 

^ANEOUS  MEASUREMENTS  IN  THE  PUUET  SOUND  DRAINAGE  BASIN. 

r  River  at  Renton,  Wash.,  was  measured  by  II.  W.  Quinan  on 
.,  1903.  It  had  a  gage  height  of  44.87  feet  and  a  discharge  of 
?cond-feet. 

HUDSON  BAY  DRAINAGE  BASIN. 

River  drains  a  large  basin  in  the  United  States,  covering  por- 
:  Minnesota  and  North  and  South  Dakota,  characterized  by  a 
>pography,  broken  up  in  places  by  moraines  and  other  glacial 
s.  The  major  part  is  prairie,  and  its  eastern  half  has  an 
nee  of  lakes  and  some  woods.  The  main  river  flows  nearlv  due 
cutting  a  deep  channel  in  its  broad,  level  valley,  and  is  subject 
len  rises  caused  by  heavy  spring  rains,  entailing  frequently 
rable  loss  of  life  and  property.  The  valley  of  Red  River  com- 
ibout  9,000.000  acres  of  excellent  agricultural  lands,  which  to  a 
xtent  still  await  settlement.     A  number  of  water  powers  have 
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ncn  developed  during  recent  veal's  on  the  tributaries  enteriuj;  fiw 
(with  sides. 

Red  River  drains  into   Hudson  Bay  through   Lake  Winnipeg  m 
elson  River.     Red  I^ake  River,  one  of  its  principal  tributtm  u 
linncsota.  drains  Red  Lake  in  the  northern  part  of  the  State.   TW 
beyenne  River,  its  principal  tributary  from  North  Dakota.  j«M 
led  River  about  In  miles  below  Fargo,  N.  Dak. 
St.   Mary    River   h-ads    in    northern    Montana,    near   the  On 
ouudary  line,  on  the  eastern  slope  of  the  main  range  of  the  IMj 
louiitnins,  in  ft  region  of  perpetual  snow  and  in  the  midst  of  iitiQMt 
us  glaciers,     It  starts  frutn  the  great,  Black  foot  Glacier (probaU] 
irgest  in  the  Rocky  Mountains  within  the  United  States)  and  read 
Mucnts  from  itt  least  a  dozen  lesser  ones.     These  small  Stream*  unite 
■ithin  a  short  distance  from  their  •ooroes  and  flow  into  a  lake  heuimnl 
i  by  high  mountain*,  known  us   Cpper  St.  Mary  Lake.      Below  4jj 
■purated  by  a  narrow  strip  of  land,  is  Lower  St.  Mary  Lake,    IV 
Ugregatc  length  of  tln>si-  two  lakes  felbout  SIS  miles..     The  rirtrU 
«ut  of  the  lower  lake,  the  elevation  of  which  is  £,460  feet  above  « 
level,  anil  within  2  miles  tfl  joined  by  a  stream  nearly,  if  net  qi9| 
*  large  as  itself,  known  as  Swift  Current  Creek,  which  receives  tot 
'ater  of  the  Grinnell  Glacier  and  four  lesser  ones.      From  the  i-onflu- 
ence  of  these  streams  to  the  boundary  of  the  British  possession*. * 
distance  of  12  miles,  the  river  Hows  in  a.  northerly  direction.     Enur- 
ing Alberta,  it  empties  into  Belly  River,  its  waters  at  length  tindinj 
their  way  through  Saskatchewan   River  into  Hudson   Bay.     A««l 
has  been  constructed  in  Canada,  by  the  Canadian   Northwest  Irrigs- 
tion  Company,  which  diverts  water  from  the  right  bank  of  St.  Mary 
River  about  5  miles  below  the  international  boundary  line. 

The  following  list  includes  the  stations  of  the  Hudson  Bay  drain*?" 
basin: 

St.  Mary  River  at  international  line  near  Cardslou,  Alberta. 

Bwiftcumat  Greek  near  Wetzel,  Mont. 

Keniiuriy  Creek  near  Wetzel,  Mont. 

St.  Mary  River  at  riiim  pile  near  St.  Mary,  Mont. 

Mouse  River  at  Minot,  N.  Dak. 

I'cmlmia  River  at  Neche,  N.  Dak. 

Re.i  take  River  at  Croukiton,  Minn. 

Red  River  at  Grand  Forks,  X.  Dak. 

Sheyenne  River  at  Haggart,  S.  Dak. 

Red  River  at  Forgo,  N.  Dak. 

ST.  MAHY  KIVER  AT  INTERNATIONAL  LINE  NEAR  CARDSTON,  ALBERTA.  B-C' 

This  station  was  established  September  4,  1902,  by  C.  T.  Prall. 
is  located  at  the  ranch  of  L.  C.  Shaw,  about  1,000  feet  from  the  hou^ 
It  is  one-fourth  of  a  mile  north  of  the  boundary  line  between  t" 
United  States  and  Canada,  and  17  miles  south  of  Cardston,  Albert* 


HOYT.] 
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*  The  chain  gage  is  located  at  the  crossing  near  L.  C.  Shaw's  house, 
about  1.200  feet  above  the  cable.  It  is  fastened  to  a  tree  and  post  on 
the  bank.  The  length  of  the  chain  from  the  end  of  the  weight  to  the 
marker  is  10.85  feet.  The  marker  is  the  outside  end  of  the  ring  at  the 
end  of  the  chain.  The  gage  is  read  once  each  dav  bv  Vernon  Shaw. 
Discharge  measurements  are  made  by  means  of  a  cable,  car,  and 
tagged  wire.  The  initial  point  for  soundings  is  the  zero  of  the  tagged 
wire  on  the  left  bank.  The  channel  is  straight  for  300  feet  above  and 
150  feet  below  the  station.  The  right  bank  is  high  and  not  liable  to 
overflow.  The  left  bank  is  sloping  and  is  liable  to  overflow  at  very 
high  water.  The  bed  of  the  stream  is  of  sand  and  gravel  and  is  not 
liable  to  scour.  There  is  but  one  channel  and  the  current  is  swift  near 
the  right  bank. 

Bench  mark  No.  1  is  a  60-penny  spike  driven  in  a  cottonwood  tree 
located  directly  back  of  the  rod.  Its  elevation  is  12.92  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  60-penny  spike  driven  in  a 
post  1  foot  in  diameter  and  2  feet  high.  The  post  is  set  in  the  ground 
92  feet  northwest  of  the  gage  rod.  Its  elevation  is  17.56  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  C.  C.  Babb,  district  engineer. 

Discharge  measurements  of  St.  Mary  River  at  international  line  near  Cardston,  Alberta,  B.  C, 

in  1903. 


Date. 


May  11... 
Do.. 
June  5  . . . 
June  23  ... 
August  3 
October  5. 


Hydrographer. 


F.  M.  Brown 

do 

C.  T.  Prall  .. 

do 

do 

do 


Gage 
height. 

Feet. 

4.76 

4.76 

7.05 

6.55 

5.20 

4.80 

Discharge. 

Secowl-ft'et. 
1,130 
1,125 
6,942 
5,212 
1,730 
1,325 
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Sftuit  daily  •jn.jr  lintjlit,   in  feet,  of  St.  Marl/  tiiivr  at  ittteriialitmal  lint  n 
Allnrta,  B.  C-,  for  1903. 


J«n.    F.?b.    Mir.    Apr.  IM117.  J 


Ml 

4.» 

... 

i. .'.. 

S.W 

4,  IS 

i  B 

4.10 

i» 

(.10 

4.(0 

4.06 

JM 

l.i.  fl 

in 

4.00 

1  ■■■ 

Wnlmj;  table /or  St.  ifanj  Hirer  al  inlfrnatlrmal  line  near  Cardfton,  Alberta,  B.  C.Jar  J«K 

hi'ight.   j  nr"charB*-       h<H«hL 
*>*f.      '  Second-Jed.  !|      i^r. 


nifehargc. 

Gngp 
height. 

Dfw- barge. 

■£& 

Dlwlui*' 

K-mid/nf. 

Ftet. 

Hemnd-feet. 

frit. 

KM4M 

57S 

5.0 

1,510 

6.0 

3,  SCO 

645 

5.1 

1,640 

6.1 

4, 0S0 

720 

5.2 

1,800 

6.2 

4,320 

800 

5.3 

2,000 

6.3 

4,5« 

880 

5.4 

2,240 

6.4 

4,840 

065 

5.5 

2,500 

6.5 

5,120 

1,060 

5.6 

2,700 

6.6 

5.431 

b.V 

3,020 

6.7 

5,740 

1,275 

5.8 

3,280 

6.8 

6,060 

1,390 

5.9 

3,540 

7.0 

6,700 

■efl.6  feet  ga^e  height  with  a  ilifference  of  320  per  tenth. 


T.l 
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mated  monthly  discharge  of  St.  Mary  River  at  international  line  tuar  CardMon, 

Altxrta,  B.  C.,for  1903. 

[Drainage  area,  4K2  square  miles.] 


Month. 


1902. 

tember"  . 

>ber  & 

ember . . . 
jniber  ... 


1903. 


lary  <*.. 
ruaryrf. 
rh'  ... 


1. 

/ 


h 


ist« 

ember  J 
ber*... 
?mber . . 
tmber'  . 


The  vear 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

1  Minimum. 

1 

Mean. 

i 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

760 

i 

175 

607 

36,118 

1.343 

1.503 

610 

295 

475 

29,206 

1.051 

1.211 

410 

150 

336 

19,993 

.743 

.823 

1,800 

240 

1,105 

67,943 

*>   ill 

2.  814 

1,112 

575 

862  ! 

53, 002 

1,907 

•2. 198 

1,165 

410 

921   * 

51,150 

2.038 

2.122 

3,280 

840 

1,327 

81,594 

2.936 

3.  385 

3,020 

360 

1,106  ; 

65,812 

2.447 

2.  728 

3, 670 

880 

1,875 

1 15,  290 

4.148 

4.781 

7,180 

4,840 

6,116 

363, 927 

13.  531 

15.  100 

5,740 

2,000 

3, 424 

210, 535 

8.734 

2,000 

1,112 

1,426 

87,682 

3.  154 

3.634 

2,630 

720  , 

1,145 

68, 133 

2.  533 

2.  S23 

1,720 

575 

928 

57,  MI 

2.  053 

2.  363 

880 

360 

536 

31,894 

1.185 

1.326 

682 

275 
275 

436 

26,809 
1,212,889 

.965 
3.  706 

1.116 

7,180 

1,675 

50.  310 

"September  1  and  2  estimated. 
&  October  5  to  11  estimated. 
c  January  9  and  21  estimated. 
d  February  2  and  18  estimated. 
'March  13,  19,  20,  and  21  estimated. 
/May  10,  11,  18,  and  19  estimated. 


(/June  11  and  l.'>  estimated. 
A  July  3,  5,  f>,  and  20  estimated. 
i  August  11,  23,  and  21  er-timated. 
./September  7  estimated. 
*  October  M,  9,  and  17  estimated. 
iDwember  21  and  31  estimated. 


8WIFTCURRKNT  CRKKK  NEAR  WETZEL,  MONT. 

his  station  was  originally  established  April  8,  1H02,  by  J.  S.  Baker, 

was  located  one-half  mile  northwest  of  IlenkeKs  ranch  and  3*> 

>s  northwest  of  Browning,  Mont.     The  nearest  post-office  is  Wet- 

Henkel's  ranch  is  reached  by  regular  stage  from  Wetzel,  Mont. 

channel  is  straight  for  500  feet  above  and  200  feet  below  the  sta- 

.     The  right  bank  is  low  and  liable  to  overflow;  the  left  bank  is 

l  and  rockv.     The  bed  of  the  stream  is  rockv.     The  station  as 

inallv  established  bv  J.  S.  Baker  was  washed  awav  bv  the  high 

ir  in  June,  1902,  and  was  reestablished  July  3o,  1!>02,  by  W.  W. 

lecht.     The  original  gage  was  placed  on  the  right  bank  of  the 

am.     The  new  gage  was  located  1,800  feet  above  the  first  gage  and 
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?    I 

li     | 


OH  tin'  same  lmnk  of  the  stream.     The  gaga  was  again  moved  n  ftp 

timber  27,  1909,  by  <'.  'I'.  I'rall,  unci  located  about  800  feet  tim 

former  station,  as  the  second  location  was  directly  above  a  dam.    The 

length  from  the  pointer  to  Dm  bottom  of  the  weight  vie  it-.no  (wi. 
The  distance  front  the  zero  of  the  rod  to  tin  outside  of  the  pulley  w 
8.t6  feet 

Tliis  gaga  whs  washed  oat  abotri  June  10,  I  no:!,  and  replaced  Jan*  q 
in  practically  its  original  position.  It  is  firmly  nuikil  to  a  horizontal 
support.  On  September  30, 1963,  the  length  of  the  wire  from  thi-cml 
of  the  weight  to  the  marker  was  found  to  l>e  lJ-.ti  feet,  and  the  div 
tnnce  from  the  zero  of  the  state  to  I  he  outside  0%*  of  the  pulley  m- 
found  to  lie  B.lfi  feet,  toe  same  as  when  the  previous  gage  was  eau 
lished.  Discharge  measurements  are  made  by  menus  of  a.  cable,  car, 
and  tagged  wire,.  At  low  water  measurement*  are  made  by  wading. 
'I'lie  iniliul  point  for  soundings  is  mi  the  lefl  hank. 

Bench  mark  No.  I  is  a  point  chipped  on  a  large  bowlder  32.4  feet 
south  of  the  gage.     Its  elevation  is  18.53  feet  above  the  eero  of  tat 

glge.      Bench  mark  No.  a  is  the  head  of  a  80-pennj  wire  nail  driven  in 

11 1'otlonwoiMl  tree  tl4.tr  feet  east  of  the  gage.  Its  elevation  is  li*S 
feet  shore  the  zero  of  the  gage. 

The  gage  18  rend  0008  each  day  by  Henry  Henkel. 

The  observations  at  this  station  during  l£08  have  been  made  unnVr 
the  direction  of  (_'.  C  Mabb,  district  engineer. 

hinrharg'  mtataremeitlr  af  Sii-tfiniwul  OreAWMT  Wetztl,  UottL, 


May  9 


June  11) 

June  2(1. 

July:* 

JnlyW 

July  18 

July  86 

AllgUtit  1 

Annuel  8 

Aognal  IS 

AflgnatJS.... 
August  21 

September  H 

Octobers 

October  10.... 
October  17.... 


p.  M.  Brown.. 
C.  T.  ftaJL... 


hSffi. 

PtataV 

Art. 

fflanrfjW 

8.57 

430 

5.40 

2.473 

4.75 

l,M* 

4.  SB 

1,3* 

&n 

1,030 

3.  K5 

HI 

3.50 

F49 

:t.50 

ni 

3.20 

ton 

3.10 

HI 

3.10 

40: 

3.110 

JS* 

3.10 

4a 

4.  S3 

i,»i 

2.90 

■mi 

2.70 

BE 

2.90 

368 
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Men n  daily  gage  height,  in  feet,  of  Swiftewrent  Creek  near  Wettel,  Mont. ,  for  190.1. 


D*T-                      J«n- 

!    V 

1.30 

1  .11 

1.10 
1.20 
1.30 

l» 

1.91 

Mar.    Apr. 

Maj.  Lt 

July. 

4.00 
I.  SO 

8.90 
3.  BO 

3.90 

3.  20 
3.10 
8.20 

8.00 

8.00 
2.90 
ZOO 

M 

3.10 
8.10 
3.00 

Nov. 

Dec. 

ISO 

1  Ml  1  90 

1.  to     4.80 
2.50     Ml 
2.30  '  ft.50 

30     1. 10 

to    l.io 

GO      1.10 
30  i  1.20 

x    l.io 

20     1.30 

30  '  1.10 
30      1. 10 
10     1.10 
20     l.M 

3.40 

1   su 

2.50 

1  w 

2.40 

■- '« 

1» 
2.00 
2. 00 

MO 
ft.  40 

a.  so 

2.S0     2.90  1  2.S0 
3.70     2.80     2.50 
3.70  1  3.70  1  2.40 

2.60     2.60     2.40 
2.00  :  2.70     3.40 
3.80     3.70     3.00 
2.  HO     2.90      3.60 

2.80 

1  30 

2.60 

1  30 

3.90  :  1  10 

2.60 

i  so 

8.70 

a.  60 

8.60 

8.60 

3.60 
3.50 
8.  SO 

3  40 

3.30 

8. 3D 

3.10 

3.00 
3.00 
3.90 
3.00 

3.00 

2.40 

.    80 

1  30 

1.30 

LID 

a 

3 

1 

B0  '    lol 

*S.BB 

1.S0 

.0 

3.60 

...  ... 1.10 

1  30 

M 

50 

GO 

40 
SO 

4. no 

1.40 
1.30 
1.30 

ft.  10 

2.70  -  2.80 
2.60  ',  3.80 

320 
3.00 

2.90 

2.60 

!» 

Lai   i 
i  »   i 
i » .  i 

L»     1 
1  30     1 

i  n    i 
i.»    i 

i  20    i 

2.50 
2.50 

;.» 

2.60 
2.50 
1.80 
2.90 
3.00 
3.10 

2.90 
290 

*                                                     1  10 

20     1.30.2 
30  ,  1.30     1 

30     1.70  j  2 

20     1.(0     ? 
30     2.00'  2 

30     3.60     2 
40     2.50  '  2 
40  i  2.60  ■  2 

260  1      250 

•                                   1  i 

'      ,,  „ 

1.60     2.40       2.60 
2.40  1  2.30  .  c2.70 
2.60    2.40       2.70 

1    JO 

3.40     2.W 
8.50  1  3.00 

3.10     3.00 

:... 1.10 

• 1.20 

1  » 
i  u 

L. 

1  » 

4.40     S.  SO]  1.40       2.70 
4.40     2.50  .  1.40       2.70 

3.90     2.50     1.30  , 

3.30     2.50  |  2.20  ! 

3.30     2.60     2.30     

1". 

1  3 

• 1.30 

». 1.10 

=Gigt wm.be dout.    bTompi.dceDecembvr  1 
toting  table  J or, fiwiftcttrrent  Creek  near  11 


\ss. 

Dlvharge. 

h.'SJhi 

DUcharg--. 

1  ttft 

."rcondfff. 

rm. 

s™»tf-/rrf. 

'     2.0 

911 

2.9 

321 

1     ' 

1 

113 

3.0 

369 

2 

128 

3.1 

42.i 

1      2 

3 

147 

3.2 

490 

1      * 

4 

107 

3.3 

560    \ 

5 

e 

215 

its 

m 

1      2 

245 

3.0 

770 

u"° 

8 

280 

3.7 

S40 

*Totopo 

IceDewmb. 

r3S-2S;  if. 

OlncliiMlhliL 

Mont. J 

om  .4,«-i/£ 

J  to  December  31,  WOJ. 

0-Ke 

DlKhartn-. 

h'Z'.<. 

lilm-barge. 

/*rf. 

Src,«-i-/.-l. 

F.rt. 

*™,d*rt.  ' 

3.8 

910 

4.7 

1,550 

3.9 

980 

4.8 

1,650 

4.0 

1,050 

4.0 

1,770 

4.1 

1,120 

5.0 

1,900 

4.2 

1,190 

5.1 

2.04(1 

4.3 

1 ,  2HO 

5.2 

2,  ISO 

4.4 

i,:i:fo 

5. 3 

2,320 

^leaanremento  made  in  1903  extern!  from  eajre  height  2.70  feet  to  5.40  feet.     Curve 
***  table  are  extended  below  2.70  feet  and  almve  5.40  feet  gage  height.  ^ 

nut  100—04 31  m 
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[>!.» 

Kdimated 

nonlhljf  damharge  of  Sa-iflciirrrnt  Creek  near  WrUrl,  M>mt.,  fur 

Ml. 

[ntnltmge  iKt,  101  H|iiare  mlle».] 

Month. 

Dinchiirge  iu  necouri-fect. 

■» 

i! 

Minimum. 

Minimum.  I     Mean. 

Tout  iu 

ncre-fset.       Stiwi'1-f'.-- 1 
|>er*iiiuR 

1             87 

■15  '             60  .          If,  074               11. 50 

„:, 

52 

45 

46           2,555               .48 

i- 

March 

78 

45 

50           3.074               .50 

.1    ■ 

April 

ni 

40 

81  '        4, 820  1             .HO 

1 

24,042 

ECO 

ni 

215 
■i,  7-1(1 

147 

170 

10,  453 

1.6S 

.  -!    1 

The  year 

1 

40 

303 

284,154 

3.  «0 

314 

•tJUII 

»tol« 

stim-tcd. 

ID* 

•ember  11  Hi 

1  L«fiimitr<ii. 

>Y    CHEEK    NEAR    WETZEL.  J 


This  station  ma  established  October  IT,  1908,  by  C.  T.  Prall.  Hi* 
located  50  feet  above  the  road  from  Altvn,  Mont.,  to  C'ardstoH- 
Alberta,  B.  C.  It  is  35  miles  northwest  of  Browning,  Mont.,  and  '■!" 
miles  from  Wetzel.  Mont. ,  and  about  S  miles  north  of  the  St.  Mary  dull' 
site.  The  station  is  at  the  mouth  of  the  canyon  and  about  I  mile  ahuv* 
the  mouth  of  Kennedy  Creek.  The  horizontal  wire  gage  is  bolted  to 
a  tree  and  post  on  the  bank  of  the  river.  The  length  of  the  wire  from 
the  end  of  the  weight  to  the  marker  is  8.45  feet. 

Discharge  measurement*  are  nuule  by  mean.s  of  a  cable,  ear,  tagged 
w  ire,  and  stay  wire.  The  initial  point  for  soundings  is  the  zero  of  the 
tagged  wire  on  the  left  hank.  The  channel  is  straight  for  800  f«+ 
above  and  100  feet  below  the  station.  The  current  is  very  rapidat 
high  stages  and  moderate  at  low  stages.  The  right  bank  is  rocky  and 
may  overflow  at  extreme  high  water.  The  left  bank  is  high  and  rock}' 
and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  « 
bowlders  and  gravel,  and  is  probably  subject  to  some  change  at  high 
floods.  Bench  mark  No.  1  is  a  chipped  point  on  a  large  bowlders! 
the  strut  near  the  north  end  of  the  cable.  Its  elevation  is  12.88  f«l 
above  gage  datum.     Bench  mark  No.  -2  is  a  (ill-penny  spike  in  a  cotton- 
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**«  wood  tree  90  feet  north  of  the  gage.     Its  elevation  is  10.49  feet  above 
gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
~  the  direction  of  C.  C  Babb,  district  engineer. 

"""  Discharge  measurements  of  Kennedy  Creek  near  Wetzel,  Mont.,  in  1903. 


Date. 


,  Augu$t22 C.  T.  Prall 

i  October  3 do 

>*  October  10 <lo 

• 

.,  July  25 do 

-t  August  1 do 

:  August  8 — -do 

,  August  15 do 

-.  October  17 do 


Hydrographer. 

Gage 
height. 

Discharge. 

rail 

Feet. 
6.00 
5.95 
5.85 
6.30 
6.20 
6.10 
6.10 
5.85 

Second-feet. 
114 

102 

84 

208 

164 

136 

138 

91 

ST.    MARY   RIVER   AT   DAM   SITE   NEAR  ST.    MARY,    MONT. 

This  station  was  established  April  9,  1902,  by  J.  S.  Baker.     It  is 

located  on  Henry  Henkel's  ranch,  about  1  mile  east  of  his  house,  and 

is  35  miles  northwest  of  Browning,  Mont.     It  is  also  about  4,500  feet 

below  Lower  St.  Mary  Lake.     The  gage,  which  is  located  about  1,000 

feet  above  the  cable  from  which  the  measurements  are  made,  is  of  the 

wire  type.     It  is  supported  upon  a  horizontal  arm  which  extends  over 

the  river  and  is  fastened  to  a  cottonwood  stump.     The  scale  board  is 

graduated  to  feet  and  tenths.     The  length  of  the  wire  from  the  bottom 

of   the  weight  to  the  marker  is  11.40  feet.     A  new  wire  gage  was 

installed  by  C.  T.  Prall  June  17,  1903.     It  reads  the  same  and  has  the 

same  length  of  wire  as  the  1902  gage.     The  observer  is  Henry  Henkel, 

who  lives  about  1  mile  west  of  the  gage  and  who  reads  the  gage  once 

each  day.     Discharge  measurements  are  made  by  means  of  a  cable, 

car,  and  tagged  wire.     The  cable  is  fastened  to  a  cottonwood  tree  on 

each  bank.     The  initial  point  for  soundings  is  on  the  left  bank  at  the 

middle  of  the  cottonwood  tree  to  which  the  cable  is  fastened.     The 

channel  is  straight  for  500  feet  above  and  for  200  feet  below  the 

station.     Both  banks  are  high  and  rocky  and  have  gentle  slopes.     The 

current  has  a  moderate  velocity.     The  bed  of  the  stream  is  composed 

of  gravel  and  bowlders.     Bench  mark  No.  1  is  a  spike  in  the  foot  of 

a  cottonwood  tree  30  feet  north  of  the  gage.     It  is  marked  B.,  M.  9.24. 

Its  elevation  above  gage  datum  is  9.24  feet.     Bench  mark  No.  2  was 

a  wire  spike  in  the  rear  post  of  the  gage.     It  was  marked  B.  M.  6.97 

feet.     Its  elevation  above  gage  datum  was  6.97  feet.     It  has  been 

destroyed.     Bench  mark  No.  3  is  a  60-penny  spike  in  the  base  of 
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n  pottocwood  tree  125  feet  above  the  gage.     Its  elevation  is  3.C1  feet 
kboTO  gage-  datum. 

The  observation*  at  this  elation  during  1903  have  baon  made  under 
the  direetinn  of  V.  (_'.  Rahli,  district  engineer. 

lliM-h-i<-ijf  WWII  I  HI  lltl  ill  SI.  Mary  Hirer  til  d/im  tile  near  .Si.  Mary,  Mont.,  in  IMS. 


May  10 '  F.  M.  Brown  ... 

June* '  0.  T.  lYall 

Jane  18 do 

J  in  ii-  SS ■' do 

JuwSO I do 

July  il ' do 

JulyS F.  P.  Sherburne. 

July  14 {  C.  T.  Prall 

July  18 | do 

July  2ft 

July  :il 

-Wi-ts 

August  H 

August  22 

August  27 

September  2 

Septemlier  26 

Octobers 

October  10 

October  17 ! do  . 


2.97 
2.92 
2.70 


** 


2.62 

4.70 

U,« 

6.00 

*« 

6.2S 

%7* 

;,.  ^ 

3.4B 

4.76 

2,:« 

4.  GO 

2.* 

4.25 

i,« 

4.05 

1.M 

4.02 

i,s; 

J/rtiu  i.hilij'jatje  height,  in  feel,  of  St.  Mary  Hirer  at  damn. 


St.  .Vary,  M<mt.,  for  1M. 


80    1.30  I  l.M 


June.1  J  ii)y.  Aug. '  Bcpt. 


6u   ij.ao   ■ 
«o '  i.  M 

60  13.10  I  2.00     2.M 

So     J.  Ill      i  Ml      .'  TO 

4.40  la. »  ,  a.  so  ,  s.oo 


,>,.,. 

:(.  Hi 

3.30 

3.-J.I 

J' 

-  „, 

2.40 

il 

i  ;*i 

11 

l» 

il 

as*    ti 

2.»       V 

i»     M 

-2.30      tl 

2.M 
4« 

'.il 
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[.  Xary,  Uonl.,  Jor 


D.y. 

Jul 

Tab. 

Mar. 

Apr.    May. 

Jnlr.  L\u». , Hept,  [  Oft.    N-v. 

Dec. 

1.40 
1.0 
].» 
1.30 

1.30 
L» 

.    Ml 

in 

1» 

:... 
130 
1  So 
LS0 
130 
1.80 

1.40 

1.30 

1  11 

l.JD     2.00 
1.10    a.  70 

6,*0 

6.80 
£.80 

4.20  \  3.00     2.59  |  2.70  '  2.20 
4.20     3.00  |  2.40     2.70     2.20 

,.,  „ 

» 
10 

» 

M 
10 
» 

S2.10 

110     1W 
4.00     3.00 
4-00  |  3. 1)0 
4.00     8.00 

3.90     2.  TO 
3.80  '  2.  SO 
3.90     2-90 

1 40  !  2.70'  2.20 
2.10  '  8.00     2.20 
140  ,  2.60     2.20 

2.50     2.00     2.20 

"2.10 

l.W 
1.60 

IS. 

1.30     1 
1.30  1  1 
1. 30  1  1 
1.30 '  1 
1.80     1 
1.80  1  1 
1.30  i  1 
1.30     1 
1.80     1 
180    1 

2.70 
2.00 

5.00 
5.60 

5.40 

8.80 

6.30 

£.40 

6.30 

■  2.10 

a. 

■i  M 

2.00 

34. 

3.20     2.50 
3.40     2.50 
8.40     2.50 

2.10 
2.10 

», 

zoo 

■t 

80 

30 

l.gfl  !  3.A0 
l.W     3.50 
1.30     B.*> 
1.70     3.00 
1.70     1.10 

3.80 

2.00 
2.90 

2,00 

«7. 

2.00 

•». 

2,00 

3». 

2.00 

«1. 

|« 

^~- 

__ 

,_ 

Rating  table/or  St.  -Vary  Rim 


i.  Mary,  Mont. ,  fiir  1903. 


&R. 

B-™. 

height. 

Discharge. 

Que 

height. 

Discharge. 

height. 

w-,™.. 

Met. 

Scamd.fut. 

Fret. 

Stamdjtrt. 

Frtt. 

Semnd-Jctf. 

Ffrt. 

Sreund-Jtrt, 

1.2 

37 

2.5 

525 

3.8 

1,395 

5.1 

2,595 

1.3 

46 

2.6 

575 

3.0 

1,480 

5.2 

2,700 

1.4 

67 

2.7 

630 

4.0 

1,570 

5.3 

2,810 

1.5 

87 

2.8 

690 

4.1 

1,660 

5.4 

2,920 

1.6 

140 

2.9 

750 

4.2 

1,750 

5.5 

3,040 

1.7 

182 

3.0 

810 

4.3 

1,840 

5,6 

3,160 

1.8 

225 

3.: 

880 

4.4 

1,930 

:!,2H0 

1.9 

267 

3.2 

950 

4.5 

2,020 

5.8 

.■),  400 

2.0 

310 

3.3 

1,020 

4.6 

2,110 

5.  It 

3,520 

2.1 

352 

3.4 

1,090 

4.7 

2,200 

6.0 

3,640 

2.2 

395 

3.5 

1,160 

4.8 

2,295 

2.3 

437 

3.6 

1,235 

4.9 

2,390 

2.4 

480 

3.7 

1,315 

5.0 

2,490 

No  discharge  measure  me  nts  have  been  made  below  1,50  feet  on  the  gage.     Upper 
part  of  table  is  well  determined. 
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11*1  mint'  it  itfintlili/  dt.'i-ltit.ijf  hi'  SL  Mtirit  Hint-  til  ttniH  fill-  utiir  .SI.  J/iii-y,  Muni.,  V  I'"'- 
Jtiralnajre  Hrt-«,  ITT  scimiv  miles.] 


.Imiimry 

February 

March 

May 

July 

September... 

October 

November 

Theya 


HastawL 

Minimum. 

If  urn. 

£S& 

i,,-,- 

HO 

46 

66 

4,058 

0.373 

0.4S 

46 

46 

4(1 

2,555 

.259 

.SI 

46 

37 

40 

2,460 

.226 

.» 

225 

46 

106 

6,307 

.596 

M 

2,110 

SB 

750 

46,116 

4.237 

IV 

3,  MO 

2,110 

3,154 

187,676 

IT.  819 

IMS 

3,280 

1,  160 

1,832 

112,645 

10.350 

11.  W 

1.160 

on 

WW 

63,125 

4.881 

8.(0 

1,180 

480 

653 

38.864 

3.689 

419 

t,M 

480 

MB 

39,229 

H.604 

tw 

-180 

aio 

39* 

23,683 

2.248 

INI 

352 

310 

321 

19, 737 

1.814 

S.0B 

3.640 

37 

739 

536,445 

4.176 

88.  K 

MOUSE    KTVEK    AT    MIXOT,  N.   DAK. 

This  station  was  established  May  o,  1903,  by  F.  E.  Weymouth 
It  is  located  at  the  footbridge,  150  feet  northwest  of  the  Great  North 
era  Railroad  roundhouse  at  Minot,  N.  Dak.  The  gage  is  a  vertica 
1  by  6  inch  board,  20  feet  long,  nailed  to  a  pile  of  the  center  pier  o 
the  bridge  on  the  downstream  side.  It  is  read  once  each  day  te 
H.  E.  Wheeler.  Discharge  measurements  are  made  from  the  down 
stream  side  of  the  bridge,  at  which  the  gage  is  located.  The  bridg 
makes  an  angle  of  15°  with  the  normal  to  the  direction  of  the  current 
which  has  to  be  taken  into  account  in  computing  discharge  measure 
ments.  The  initial  point  for  soundings  is  the  zero  mark  on  the  down 
stream  guard  rail  at  the  electric- light  pole  on  the  right  bank.  Tb< 
channel  is  straight  for  1IHI  feet  above  and  below  the  station.  Tin 
current  has  a  moderate  velocity.  Both  banks  are  high,  covered  will 
trees  and  shrubs,  and  will  not  overflow.  The  bed  of  the  stream  i> 
composed  of  .sand  and  is  fairly  constant.  There  are  some  snags  and 
brush  in  the  bottom  of  the  channel.  Bench  mark  No.  1  is  the  topot 
the  hydrant  at  the  corner  of  the  street,  about  150  feet  north  of  tbf 
bridge.  Its  elevation  is  21.83  feet  above  the  zero  of  the  gage.  Ilencl' 
mark  No.  2  is  the  top  of  the  hydrant  one  block  west  of  bench  mark 
No.  1.  This  elevation  is  21.85  feet  above  the  zero  of  the  gag* 
Bench  mark  No.  3  is  the  top  of  the  rail  of  the  side  track  at  the  south 
west  corner  of  the  roundhouse.  Its  elevation  is  24.18  feet  above  th< 
zero  of  the  gage.     The  top  of  the  rail  of  the  main  track  of  the  Greai 
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Northern  Railroad  station  has  an  elevation  of  24.49  feet  above  the 
sero  of  the  gage.  As  determined  by  connection  with  railroad  levels, 
bVie  zero  of  the  gage  has  an  elevation  of  1,540  feet  above  sea  level. 

The  observations  at  this  station  daring  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Mouse  River  at  Minot,  X.  Dak.,  in  190$. 


Date. 


Hydrographer. 


Gage 
leignt. 


heig 


Dixchargc 


.April  17 C.  C.  Babb 

Jfay5 F.  E.  Weymouth 

Hay  30 !  E.  F.  Chandler  .. 

•June  25 do 

September  25 ! do 


October5. 


do 


Vtet. 

Second-fert. 

5.45 

336 

4.85 

255 

5.20 

359 

4.62 

193 

9.70 

1,117 

5.48 

346 

Mean  daily  gage  height,  in  feet,  of  Mouse  River  at  Minot,  iV.  Dak.,  for  1903. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25.. 
26., 
27.. 
28.. 
29.. 
».. 
31.. 


May. 


June.     July.  ;   Aug. 


Sept.  I     Oct. 


4.80 

4.80 

4.80 

4. 70  | 

4.70  ; 

4.70  , 

4.60  ' 

4.60  ' 

4.50  \ 

4.50  ' 

4.50 

4.60 

4.60 

4.60 

4.70 

4.80 

4.80 

5.30  , 

5.30 

5.30  ' 

5.50 

5.50 

5. 30 

5.20 

5. 20 

5.20 

5. 20 


5.10 

4.50 

4.90 

4.40 

6.40 

5.30 

4.50 

4.80 

4.60 

6.00 

5.00 

4.50 

4.80 

4.90 

5.80 

5.40 

4.50 

4.70 

5.70  , 

5.70 

5.70 

4.50 

4.70 

5.90 

5.60 

5.90 

4.50 

4.60 

5.90 

5.60 

5.90 

4.50 

4.50 

5.50 

5.50 

6.30 

4.40 

4.50 

5. 40 

5.50 

6.40 

4.40 

4.50 

5.70 

5.40 

6.50 

4.40 

4.50 

6.00  , 

5.40 

6.80 

4.40 

4.40 

6.20 

5.40 

6.90 

5.00 

4.40 

6.40 

5.30 

5.60 

5.00 

4.40 

7.00 

5.30 

5.60 

5.00 

4.40 

7.50  , 

5. 20 

5. 60 

5.00 

4.40 

7.  GO 

5. 20 

5.40 

5.00 

4.40 

7.  so 

5.00 

5.00 

5.00 

4.40 

M.20 

5.00 

5.00 

5.00 

4.40 

8.90 

5.00 

4.90 

5. 00 

4.30 

9.00 

5.00 

4.90 

5.20 

4.30 

9.40 

5.00 

4.90 

5.40 

4.30 

9.60 

4.90 

4.90 

5.60 

4.30 

9.  GO 

4.80 

4.80 

5.80 

4.30 

9.70 

4.  HO 

4.70 

5.80 

4.30 

9.80 

4.70 

4.  GO 

5.80 

4.30 

9.80  ; 

4.70 

4.  GO 

5.  SO 

4.40 

9.70 

4.70 

4. GO 

5. 70 

4.40 

9.30 

4.70 

4.50 

5.  GO 

4.40 

8.30  ' 

4.  GO 

4.60 

5. 50 

4.40 

7.40 

4.  GO 

4.60 

5.20 

4.40 

0.90 

4.60 

5.00 

4.40 

4.60 

Nov.       Deo. 


4.50  ' 

(«) 

4.50    . 

4.50    . 

4.50    . 

4.50    . 

4.50  '. 

4. 50 

(<«) 

4.40    . 

4.40    . 

(")       ■ 

("') 

in) 

(") 


(«) 


<") 


("I 


i<M 


("I 


«  Frozen  November  10  to  December  31,  1903. 


4 
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Rnting  table  for  Monti  Riwr  'it  Minot,  X.  Jink.,  frtim  April  77 


Owe 
heigM 

I«~  :  *ik-.- 

iwSni. 

Dtoplmrge. 

b&Sk 

PiarhMrgF. 

«.  ,  «■> 

fret 

SrrvKd-firt. 

Act 

frllii  IJilT 

fM. 

s*amt-l.,l. 

4.'.' 

163 

8.6 

347 

8.8 

581 

8.2    ! 

4,  a 

165 

5.  a 

MB 

6.9 

G» 

8.4     i 

4.4 

ITS 

5.7 

38.'! 

7.0 

817 

8.6 

4.5 

191 

ft.  8 

401 

7.1 

635 

8.8 

4.8 

21)5 

5.9 

419 

7.2 

853 

9 

0    i 

4.7 

219 

ii.0 

at 

7.3 

871 

a 

2    '      1, 

4.8 

233 

s.  1 

455 

7.4 

889 

9 

4     '       1, 

4.8 

248 

8.2 

473 

7.5 

707 

9 

6         1. 

5.1) 

2113 

8.3 

491 

7.8 

725 

9 

8 

1, 

5.1 

m 

6.4 

m 

7.7 

743 

10 

0 

I, 

298 

8.5 

527 

7.8 

76] 

s.  :i 

313 

6.8 

545 

7.9 

779 

5.4 

an 

" 

583 

8.0 

797 

ICiti /-■■'  monthly  <i;*-lftrr/?  ,,/  Mi.ii.e  Hirer  < it  .Vimrf,  .V.  lt.il.,  fir  _'.'*,... 


niach«*e  In  ■BBaJftlt. 


Minimum.       Minimum 


Mny5-3I 

July 

August 

September 

October 

November  1-9  . 


Tliis  station  was  established  April  •_'!*,  1903,  by  F.  E.  Weyr 
assisted  by  E.  F.  Chandler.  At  this  time  a  temporary  gage  w. 
in.  The  permanent  gage  was  installed  by  K.  F.  Chandler  JI 
1903.  It  is  located  at  the  Great  Northern  Kailroad  bridge,  two 
of  a  mile  north  of  the  railroad  station  at  Neche,  N.  Oak.  The  j 
near  the  northeast  coiner  of  see.  3fi,  T.  164  N.,  R.  54  W.  It  t'i 
of  two  sections  of  1  by  t>  inch  plank.  The  lower  section,  reading 
0  to  5  feet,  is  driven  H  feet  into  the  bed  of  the  stream,  and  1 
upper  end  spiked  to  the  bridge  abutment  timbers  on  the  left 
The  upper  section,  reading  from  5  to  24  feet,  is  spiked  to  the 
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pier  on  the  right  bank.  It  is  read  once  each  day  by  P.  J.  Horgan. 
Discharge  measurements  are  made  from  the  single-span  highway 
fridge,  400  feet  below  the  gage.  The  initial  point  for  soundings  is  a 
point  on  the  downstream  hand  rail  3  feet  from  its  right  end.  The 
bridge  crosses  the  river  obliquely.  To  take  this  fact  into  account,  the 
hand  rail  has  been  divided  into  intervals  of  10.4  feet  This  is  equiva- 
lent to  10-foot  intervals  of  a  cross  section  normal  to  the  direction  of 
the  current.  The  channel  is  straight  for  100  feet  above  and  below  the 
station.  Both  banks  extend  about  20  feet  above  the  zero  of  the  gage. 
They  are  not  liable  to  overflow  except  at  exceptionally  high  stages. 
The  right  bank  is  densely  wooded  and  the  left  bank  is  covered  with 
brush.  The  bed  of  the  stream  is  composed  of  sand  and  of  mud,  in 
wtich  there  are  some  sunken  snags.  The  bed  may  change  slightly. 
About  one-third  of  a  mile  below  the  gage  there  is  a  loose-rock  dam 
4  feet  high.  This  raises  the  water  1  or  2  feet  at  the  bridge,  but,  as 
the  dam  is  not  tight,  the  water  may  fall  at  low  stages.  Bench  mark 
No.  1  is  the  top  of  the  horizontal  timber  on  the  upstream  side  of  the 
right  pier,  near  the  gage.  It  is  marked  with  brass-headed  nails,  and 
has  an  elevation  of  23.70  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  2  is  the  west  rail  of  the  track  at  the  rail  joint  at  the  crossing  about 
550  feet  south  of  the  gage.  Its  elevation  is  26.54  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  3  is  a  spike  driven  in  the  north  face  of 
the  telephone  pole  inside  the  fence  in  the  field  west  of  the  track  and 
about  550  feet  south  of  the  gage.  It  is  about  1£  feet  above  the 
pound  and  has  an  elevation  of  24.28  feet  above  the  zero  of  the  gage. 
The  elevation  of  the  top  of  the  12  by  12  inch  timber,  to  which  the  low- 
water  gage  is  fastened,  is  4.93  feet.  The  elevation  of  the  zero  of  the 
gage  above  sea  level,  as  determined  by  hand  level  from  the  railroad 
station  at  Neche,  N.  Dak.,  is  815  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurements  of  Pembina  River  at  Neche,  X.  Dak. ,  in  190$. 


Date 


April  29 

May  18 

July8 

September  28 
November  9 . 


Hydrographer. 


F.  C.  Weymouth 
E.  F.  Chandler  . 

do 

do 

do 


Gage 
height. 

Dferhargc 

Ftrt. 

StdHttl-fftl. 

4.06 

240 

3. 59 

166 

2.  78 

56 

i 

2.76 

!                 a  27 

4.  31 

M6 

« Taken  while  dam  below  was  being  changed  and  rebuilt.    Gage  height  of  no  value. 
*» Taken  after  dam  was  rebuilt  into  itn  permanent  form;  should  be  the  same  next  season. 
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KM  ■'■'•!>/  guge  height,  it.  fret,  of  Pembinn  Hirer  at  Seeke,  X.  Dai.,  fm  1SUS- 


I).y- 

M.J. 

„» 

Jul;. 

Aug. 

Sepl. 

OcL 

,„. :  h 

! 

1.00 

3.  HO 
S-SD 

a  »o 

STO 

an 

in 

170 

sro 

■  to 

ISO 
!SO 

,    .'«! 
-     '.1 
.      .1 

160 
■' 
S.40 
3  40 
.  », 
140 
110 

■  n 

ISO 
130 

120 

its 

110 

1    01 

■  -1 

110 
110 
110 
110 
110 
110 
1(0 
140 

tn 

100 

in 

IBB 
ISO 
2.00 
170 

110 
170 
170 
170 
170 
170 
I  70 
170 
ITS 
140 
100 
160 

100 
180 

;  .1: 
i  SO 
100 
140 
3.40 
140 
I'l 

43) 
ISO 

in 

433 

1  «■ 

1  10 

IS) 

a 

. 

. 

! 

4.M 

t  JB 

tie 
4.10 

4.(0 
4.  SO 
4.  SO 

4    »■ 

4.70 

a 

<•< 

,., 

140 
100 
»  :.i 
8.  HO 
S«0 
STO 

aw 

— 

439 

j> 

,, 

H 

4.  SO 
4.  SO 
4.  30 
t  SO 
4.» 
4.30 

4.  DO 

a.  to 

SO                                                                 ISO 

„„ 

1  s> 

81 

'         7  «l 

ft  No  rendition  mule  May  3l< 
r  No  readfngp  (rom  Aiigiisl  9 


9  to  October  1  on  account  o!  rebuilding  d*m. 

Xerhe,  .V.  Dak.,  from  April  19  In  August  f.\  1903. 


Hating  table  for  Pembina  Him 

,;,:;*■,.    nw,,,.^,  j|  ^  |  D1«h.^.  |  „$£.  I  Dtato  ij  »& 

Ry*.         ,Vnmrf-/«(.   '      «rtf.         Xtauui.fcet,  i       *M.      I  ftcimd/rtt,  ,;      fitt. 


:m  Hirer  <tt  Xecht,  X.  link.,  from  October  11  to  Xorember  14,  /«**■ 

i«i*i..^.  \  ^x,  j  wsrtouM.  ,s(Si.  i  »»«*"*»■  , 

fbrmtt-ftrt.         Feet.        Sreonit-fcet.         Ftet.        Snond/eet.  I 
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Estimated  monthly  discharge  of  Pembina  River  at  Neche,  X.  Dak.,  for  1903. 


Discharge  in  second-feet 


Month. 


Maximum. 


Minimum.  I      Mean. 

i 


Total  in 
acre-feet. 


fclav  * 

m 

June 

July 

August  1  to  8 

September  & 

October  11  to31.. 
November  1  to  14 


198 
110 


110 
35 


202 

149 

60 

36 


12,420 

8,866 

3,689 

555 


42 
42 


1,749 
1,156 


«  May  3  to  17  estimated. 


t>  No  readings  from  August  9  to  October  10. 


BED  LAKE   RIVER  AT  CROOKSTON,  MINN. 

This  station  was  established  May  19,  1901,  by  C.  M.  Hall.  It  is 
located  at  the  bridge  which  connects  Robert  and  St.  Paul  streets,  and 
which  is  known  as  the  Sampson  addition  bridge.  It  is  about  one-sixth 
nrik  west  of  the  Great  Northern  Railroad  station.  The  low-water  ver- 
tical gage  is  a  1  by  6  inch  board  fastened  to  the  piling  of  the  left  abut- 
ment under  the  bridge.  It  reads  from  0  to  9.6  feet.  The  high- water 
vertical  gage  is  attached  to  the  piling  of  the  pier  at  the  right  end  of 
the  bridge.  It  reads  from  7.5  to  15  feet.  There  is  also  a  wire  gage 
near  the  middle  of  the  single-span  bridge.  Its  horizontal  scale  reads 
from  3  to  19  feet.  The  gage  is  read  once  each  clay  by  J.  E.  Carroll, 
the  city  engineer.  Discharge  measurements  are  made  from  the  lower 
side  of  the  single-span  bridge  at  which  the  gages  are  located.  The  ini- 
tial point  for  soundings  is  the  post  of  the  hand  rail  at  the  left  end  of 
the  bridge  at  a  point  where  the  diagonal  member  of  the  bridge  truss 
(fleets  the  floor  timbers.  The  channel  is  straight  for  250  feet  above 
tad  200  feet  below  the  station.  The  current  is  swift.  The  right  bank 
5  low  and  is  covered  with  trees  and  brush.  It  is  liable  to  overflow  at 
*ery  high  stages,  but  there  would  be  little  current  in  the  flooded  sec- 
ton,  owing  to  the  trees  and  brush.  The  left  bank  is  high,  wooded, 
nd  not  liable  to  overflow.  The  bed  of  the  stream  is  sandv,  free  from 
fcgetation,  and  shifting.  The  dam  and  power  house  for  the  city  water- 
rorks  are  located  about  1,000  feet  above  the  gage.  The  opening  and 
losing  of  the  sluices  cause  some  variation  in  the  flow,  but  the  gage 
Hidings  represent  a  close  average  of  the  daily  river  height.  Bench 
•ark  No.  1  is  the  top  of  the  hydrant  at  the  corner  of  St.  Paul  and 
•obert  streets,  30  feet  south  of  the  bridge.  Its  elevation  is  24.23 
-«*t  above  gage  datum.  Bench  mark  No.  2  is  the  top  of  a  hydrant 
'^0  feet  north  of  the  bridge  at  the  corner  of  St.  Paul  and  Woodlawn 
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streets.  Its  elevation  is  27.46  feet  above  tbe  zero  of  tbe  gage.  Tt 
city  datum  of  Crookston  has  an  elevation  of  4.  in  fed  above  gat 
datum.  The  top  of  the  rail  of  the  main  track  at  the  Great  North1! 
Railroad  station  at  Crookston  has  an  elevation  of  37. 63  feet  above  gaf 
datum.  Tbe  gage  datum  has  an  elevation  of  825  feet -above  sea  lev* 
The  observations  at  this  station  during  1903  have  been  made  uni 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 

ftischttry  MOWMMIfl  <•/  Ileil  Jsikf  Ritvr  at  OrOOktiM,  Minn.,  in  1903. 


— 

HyclFiwrnplier. 

h&Tt.         "— 

fiti.         aaiji 

April  2* 

Muy25 

Jnlv  IK -. 

0..|,,1,T    12 

do 

7.  it-         i 

,1/ir'jii  tliiily  gii-J''  height,  in  ftet,  'it  /.'•'./  Tiiikr  flitrr  •><  CrooiMoti,  .Viiai.,/nr  1903. 


Sept.   ■    Oct. 

5.10  I.JO 


.] 
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Mean  daSg  gage 


in  feet,  of  Bed  Lake  Mirer  at  Crooketon,  Minn.,  for  1903 — 
Con  tinned. 


Day. 


N 

■ 

8.46 

96 

8.25 

!7 

8.40 

» 

9 

8.25 
7.95 

» 

7.80 

n 

7.60 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

5.50 

4.40 

3.96 

5.10 

6.80 

4.86 

5.80 

4.95 

4.05 

6.15 

6.95 

8.75 

5.05 

4.70 

8.65 

4.80 

6.10 

4.65 

5.60 

4.50 

4.65 

5.10 

6.45 

6.95 

5.10 

4.45 

4.65 

5.10 

5.90 

6.95 

4.90 

4.85 

5.00 

4.60 

6.45 

6.90  1 

5.05 

4.55 

4.30 

4.72 

6.90 

6.10 



4.00 

4.90 

. 

6.00 



Dec. 

6.00 
6.10 
6.10 
6.10 
6.10 
6.00 
6.80 
16.10 


«  Frozen  over. 

Hating  taltlefor  Red  Lake  River  at  Crooktton,  Minn.,  from  May  19,  1901,  to  December  SI, 

1903. 


Gage 
height. 

Diwharge. 

Gage 
j  height. 

i 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

tod. 

Second-fed. 

Feet 

i 

Second-feet. 

j      Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.6 

430 

4.9 

1,050 

'      6.2 

1,880 

7.8 

3,105 

3.7 

463    ! 

i 

!      5.0 

1,110 

,      6.3 

1,950 

8.0 

3,285 

3.8 

500    : 

5.1 

1,170 

6.4 

2,020 

8.2 

3,465 

3C9 

540 

5.2 

1,230     : 

6.5 

2,090 

8.4 

3,fr45 

4.0 

585 

5.3 

1,290    ! 

\      6.6 

2,160 

8.6 

3, 825 

4.1 

635 

5.4 

1,350 

6.7 

2,230     ! 

8.8 

4,005 

4.2 

685 

5.5 

1,410    ; 

!      6.8 

2,300 

9.0 

4,185 

4.3 

735 

5.6 

1,470 

6.9 

2,380 

9.2 

4,  370 

4.4 

785 

5.7 

1,530 

7.0 

2,460 

9.4 

4, 570 

4.5 

835 

5.8 

1,600 

!       7.2 

2,620 

9.6 

4,770 

4.6 

885 

5.9 

1,670 

7.4 

2,780 

9.8 

4,970    ! 

4.7 

935    ! 

6.0 

1,740 

7.6 

2,940 

10.0 

5, 170 

4.8 

990    ' 

i 

6.1 

i 

1,810 

I 

• 

1 

Table  not  well  established  below  4.3  feet  gage  height. 
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EXiamled  monthly  iCmrhnty  *§  R*tl  Lakf  River 'it  Oovkttfm,  Minn.,  for  MO*- 

l>l*t' bilge  In  wrcind-rcvt. 
Month. 


This  station  was  established  May  2t»,  1»01,  by  C.  M.  Hall. 
located  at  the  Northern  Pacific  Kaili-oad  bridge  at  Grand  Fork.' 
Dak.  The  original  gage  is  a  vortical  1  by  8  inch  board  attached  t( 
north  end  of  the  breakwater  of  the  middle  bridge  pier.  The  zer 
this  gage  was  placed  5  feet  below  the  zero  of  the  U.  S.  Army  engin 
gage,  which  is  attached  to  the  same  breakwater.  A  standard  < 
g»ge  has  been  established  with  the  same  datum  as  the  vertical  | 
aad  is  attached  to  the  downstream  side  of  the  bridge.  The  lengt 
[he  chain  from  the  end  of  the  weight  to  the  marker  is  50.44  feet. 
gage  is  read  once  each  day  by  Philip  Hayes.  Discharge  mt'iis 
ments  are  made  from  the  Great  Northern  Railroad  bridge,  about 
fifth  mile  aliove  the  gage.  A  highway  bridge  crosses  the  river  heh 
the  two  railroad  bridges.  The  initial  point  for  soundings  is  ma: 
in  red  paint  on  the  downstream  guard  rail  at  the  left  end  of  the 
span.     The  channel  is  straight  for  500  feet  above  and  for  150 
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v  the  Great  Northern  Railroad  bridge.  The  current  has  a  mod- 
velocity.  The  right  bank  is  liable  to  overflow  at  high  stages 
s  wooded.  The  left  bank  will  overflow  only  at  very  high  stages 
or  a  short  distance.  The  water  at  all  stages  will  pass  beneath  the 
n  bridge  and  its  trestle  approaches.  The  bed  of  the  stream  is 
Kxsed  of  sand  and  mud  and  is  subject  to  some  change.  The  water 
lally  heavily  laden  with  sediment  from  Red  Lake  River,  which 
s  one-half  mile  above  the  station.  Bench  mark  No.  1  is  the  north 
sr  of  the  iron  plates  of  the  turntable  near  the  center  of  the  middle 
Df  the  Northern  Pacific  Railroad  bridge.  The  bench  mark  is  on 
orth  side,  about  1  inch  above  the  surface  of  the  stone  pier.  Its 
tion  is  43.95  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
\  in  a  telegraph  pole  in  the  lumber  yard  southwest  of  the  left  end 
e  bridge,  from  which  it  is  200  feet  distant.  Its  elevation  is  48.50 
ibove  gage  datum.  The  top  of  the  pulley  of  the  chain  gage  is 
\  feet  above  gage  datum.  Gage  datum  is  45.58  feet  above  the 
latum  of  Grand  Forks  and  is  777.0  feet  above  sea  level, 
e  observations  at  this  station  during  1903  have  been  made  under 
irection  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurement*  of  Red  River  at  Crrand  Fork*,  N.  Dak.f  in  190$. 


Date. 


Hydrographer. 


15 C.  C.  Habb 

27 do 

14 ,  K.  F.  Chandler 

9 do 


18 do 

1 do 

9t  1 do 

3t  4 do 

•er  29 do 


. 

Gage 
height. 

Discharge. 

Feet. 

Sccnml'fcd. 

23.  20 

14,009 

14.00 

«,  223 

11.91 

4,  783 

1         10.68 

4,  005 

8.74 

2,  878 

<>.  58 

1,0*95 

!           5. 52 

1,134 

5.87 

1,189 

8.  7B 

2,(148 

i 
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\f,-u,  ■1'iil'i  <)<\y<  height,  in  feat,  irf  Red  Riivr  tit  Omuil  Fork*.  .V.  Dai.,  for 


'm. 

Feb. 

Mir. 

w 

"    N 
11.70 
1««U 
iw. 'JO 

:i  H 

28  SO 
Kt 
H.40 

r  « 

/■;  a 

KCt 

.->  - 
a.  «• 

22.81 

it!  JO 

ir.   K 

16.40 
It.  06 
14.  TO 

i«.  eo 

May. 

tat 

July. 

Auk. 

Sept. 

.,, 

«p 

tv 

, 

(«i 

m 

,,,. 

J.  00 
7.60 

6.60 
6.40 

(L» 

9 

14D     ii-  '>■ 

5.Sfi        6.25 
pi.  tO        •,■ 

0.00  '.    7.35 

K-0 

tS.06  1  11 
18.00     11 

M 
10 
00 

« 
OH 

ss 

00 

M 

TO 

S.TO  1   5.40 
0.70  '   5.7U 

„ 

K.S0 

7M 

-us 

.... 

12.  a 

1] 
11 

»a  .in 

# 

1.80 
0.70 
8.00 
6.  B0 
8.(0 
8. 40 

1.10 

6.05 

5.50 

6.60 
5.M 
5.» 

6.30 
6.21 
6.30 

6.  SO 

5.40 

6.16 
1.00 

5.06 
5.H 

1.20 
5.25 

■.w 

A.  60 

0.00 

%% 

B.VH1 

Ml 

1.40 
H.50 
7.W 

J.» 

7.10 
0.90 

a.  so 

1.10 
1.00 
10.10 
10.60 

10.50 

10.00 

10.60 
10.60 
in.  tl 

10.  Ml 
10,01 

0.01 
«.« 

*,m 

1.60 
».» 
O.M 

S.B0 

B.II 

12.  .5  j    i 

li 

IV    CI 

12.  OK 

12.00 

11.50 

u.  n 

11.00 

11.00 

12.06 
11,05 
13.90 
U.2t 

IS.  20 
15.25 

9 
> 

M 

:  Tii 

,,m 

-to    ■» 

■7  00 

w 

8.  JO 

M 

CI 

w 

7.W 

n 

H.40  1  S.S0 

SO 

i.it> 

HLM 

... 

20      S.  70 
»0  J  S.JO 
■"1      5,  7fl 
TO  j  B.J0 

20  1  0,41 

» 

H 

S3 

M 

V* 

■n 

c) 

a>  1  b  ii  '  n  » 

|  >•« 

l« 

i» 

n  Frown  Jmiu»ry  1  1»  Mmli  31  unci  lr> 
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5 

Dbchtrge. 

hcijjtit. 

DlMbatge. 

heSEl. 

Dltcbtrge. 

&',. 

Dlsrhargu. 

Scrnnd-fett. 

Fert. 

.•ktoml-fect. 

to*. 

^■'mlrf./frf. 

FM. 

Sccnnd-frrt. 

)    '         870 

6.9 

1,775 

10.6 

3,935 

19.5 

10,650 

1    I         910 

7.0 

1,830 

10.8 

4,065 

20.0 

11,090 

2     '          855 

7 

2 

1,940 

11.0 

4,195 

20.5 

11,540 

S     ,       1,000 

7 

4 

2,050 

11.5 

4,520 

21.0 

11,990 

1    j      1,045 

7 

6 

2,  ieo 

12.0 

4,845 

21.5 

12,440 

5           1,090 

7 

8 

2,270 

12.5 

5, 170 

22.0 

12,900 

ft     !       1.135 

8 

0 

2,380 

18.0 

5, 520 

22.5 

13,375 

1,180 

8 

2 

2,490 

13.5 

5,870 

23.0 

13,650 

1,225 

8 

i 

2,600 

14.0 

6,220 

23.5 

14,325 

1,270 

8 

6 

2,715 

14.5 

6,575 

24.0 

14,800 

1,320 

8 

8 

2,835 

15.0 

6,950 

24.5 

15,275 

1,370 

9 

0 

2,055 

15.5 

7,325 

25.0 

15,760 

2 

1,420 

8 

2 

3,075 

10.0 

7,720 

25.5 

16,260 

3    '      1,470 

ft 

4 

3,195 

16.5 

8,120 

26.0 

16,760 

1    i      1,520 

ft 

e 

3,315 

17.0 

8,525 

26,0 

17,260 

5    |      1,570 

ft 

8 

3,435 

17.5 

8,950 

27.0 

17,770 

8           1,620 

10 

0 

3,555 

18.0 

8,375 

27.5 

18,295 

7    '       1,670 

10 

2 

3,675 

18.5 

9,800 

28.0 

18,820 

8 

1,720 

10 

4 

3,805 

19.0 

10,225 

KB  100—04 32 
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I  „,i;,(hl'i  ilitrharge  itf  Red  Riivral  Grand  Fbrts,  X  lhik.,fur  I:* 


Bsptanbar.. 

October  . . . . 
Horenbw  . . 


■Unitary  " 

Frlinmry".- . 

March  " 

April 

Muy  

July  

August 

September... 
October 

Novml-T".. 
Dei-ember".. 

The  yen 


2,655 
3,075 


is,  m 

7, 137 
5,870 
2,105 
1,395 
2,1)66 
3,fl3S 


4,465 

4,  am 


1,703 
1,637 
2,544 


1,601) 
1.41V 


5,3KS 
3,342 
1,443 

1,050 
1,891 

■:.\w 

2,304 
1,960 


SHEYENNE    KIVKK    NEAR   H  AGO  ART,  N.  DAK. 

This  station  was  established  March  22,  1902,  by  Charles  M 
It  is  located  near  the  way  station  of  Haggart,  on  the  Northern 
Railway,  5  miles  west  of  Fargo,  N.  Dak,,  at  a  private  wagon 
about  one  fourth  of  a  mile  north  of  the  railroad.  The  gage  is  e 
cal  1  by  6-inch  board  fastened  to  the  piling  pier  at  the  middle 
bridge,  and  reads  up  to  17  feet.  It  is  read  once  each  day  by  J 
Haggart. 

Discharge  measurements  are  made  from  the  same  bridge.  The 
point  for  soundings  is  the  end  of  the  hand  rail  on  the  lower  s 
the  bridge,  right  bank.  The  channel  is  -straight  for  30  feet  abo 
200  feet  below  the  station  and  the  current  moderate.  Both  bar 
steep  and  not  liable  to  overflow,  except  in  unusual  floods.  Tl 
a  single  channel  at  all  stages  and  its  bed  is  of  clay  and  only  si 
shifting. 

The  observations  at  this  station  during  1903  have  been  made 
the  direction  of  E.  F.  Chandler,  district  hydrographer. 


HUDSON    BAY    DRAINAGE    BASIN. 

tfSheyenne  Rittr  near  Haggarl,  N.  Dak.,  it 


Quae 


M»y9 '  F.  E.  Weymouth 

June  3 D.  E.  Willard  ... 

July  11 do 

July  30. j  E.  F.  Chandler  . 

October  24 do 


14.07 
5. 32  j 
5.  .W  ! 
3.  70  ' 
3.78 
4.00  > 


Horn  daily  gage  height,  in  fret,  of  Skeyenn 


t  Uaggart,  X.  Did:,  for  1903. 


cat      a.M)      s.so 
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Rating   Inbk  for  Sheyttme  Riv 

T  war   Huggarl,   JV.   Dai-,   fro 

I    Hani    ."•.  OH 

December  SI,  1B0S. 

littiirM. 

DisclMtgr. 

Owe 

PtMttUgft 

Gut 
height. 

Pk)bu(i 

tafinV  1  *""'"'' 

fM 

Seeiynd-frri. 

Feti. 

S..;.,il,tJ-,t 

Fret. 

Srcm»i-/tn. 

r«t        SkmnMW 

3-D 

32 

3.9 

93 

4.H  . 

195 

5.7 

31! 

3.1 

36 

4.0 

103 

4.9 

90S 

5.8 

0 

3.2 

41 

4.1 

113 

fi.O 

221 

5.9 

SSK 

3.  a 

47 

4.2 

124 

5.1 

234 

6.0 

351 

3.4 

53 

4.3 

tae 

6.2 

247 

6.1 

w 

3.8 

so 

4.4 

MB 

5.3 

260 

6.2 

378 

3.8 

m 

4.5 

\m 

5.4 

273 

6.3 

at 

3.T 

75 

4.0 

170 

5.5 

286 

6.4 

406 

3.8 

84 

4.7 

us 

5.6 

299 

Tangent  at  0. 1  feet  gage  lieig 

it.    Differenwn  above  tbw  paint,  14  ieei  pat  hot 

IC/timtilrd  monthly  discharge  t 

f  Sheyemie  Rirer  near  Rayyart, 

'.  Dak.,  for  1S02- 

IlloclmtHe  In  ncnin 

fwt. 

- 

Muliaiini 

Minimum. 

M»n. 

1902. 

2,030 

616 

a 

644 

299 

535 

November 

103 

93 

97 

1903. 

ue 

6T 
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RED    RIVER   AT  FARGO.  N.   DAK. 


This  station  was  established  by  C.  M.  Hall  May  27,  1901,  and  is 
ated  at  the  bridge  connecting  Front  street,  Fargo,  N.  Dak.,  and 
lin  street,  Moorhead,  Minn.  The  gage  consists  of  a  1  by  S  inch 
ard,  painted  white,  graduated  to  feet  and  tenths  in  black,  and 
ached  to  the  east  side  of  the  breakwater  for  the  center  pier  of  the 
idge.  The  zero  of  the  gage  is  44.45  feet  below  the  top  of  the  plunk 
ilk  of  the  bridge  over  the  gage  and  is  860.9  feet  above  sea  level,  the 
nation  having  been  determined  by  leveling  from  top  of  rail  of 
irthern  Pacific  station,  Moorhead,  Minn.  The  danger  line  is  at  26.5 
it.  Above  the  station  the  river  curves  to  the  west.  The  west  bank 
high  and  steep;  the  east  bank  low  and  subject  to  overflow  at  times 
high  water.  Measurements  are  made  from  the  bridge.  The  river 
d  consists  of  soft  mud.  The  observer  is  H.  W.  Grasse,  United 
ites  Weather  Bureau,  Moorhead,  Minn. 

The  observations  at  this  station  during  19IJ3  have  been  made  under 
e  direction  of  E.  F.  Chandler,  district  hydrographer. 

Discharge  measurement*  of  Red  Hirer  at  Fargo,  N.  Dak.,  fur  190S. 

taeigSiV 


F.  E.  Weymouth  . 
D.E.Wiltanl  .... 


E.  F.  Chandler  . . 


8.  35 
8.1 30  ' 

7.  80 
7.20 


n  daily  gage  height,  in  feet,  of  Red  Hirer  at  Fargo,  .V.  Iktk.,  fir  lHO-i. 
M«y.  June.  July.   Aug,  Sept.    Ont    Xwr. 
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l  ds^  ;,<«/.-  heUjhl,  -ii/trt,  of  Rr.i  Bt*  *  •<!  F»r-j<:  \.  I>vk.,fvr  1903— OtttbWk 


:  .Msr.      Apr.     Half. 


.. 

s 

, 

,. 

,( 

11 

r 

-  JO 

i 

11. « 
11  «■ 

V 

hub  -T  n  I  v      Log     I 


.  .., 

K.HO 

8.00 

7.  SO 

7 

ft»0 

&M 

Utt  1  7.60 

e  W 

s  71) 

7.90  1  7.W 

1 

7.»J  ,  7.10 

>*> 

8.711 

7.  SO  |  7.10 

1 

-  ID 

»,ao 

T.JO 

T.4D 

': 

H.M 

7.WI 

7.*i 

*  ti 

-.  in 
*.10 

7.(0 

7.W 

7 

7 

;/  table  far  Bril  Ritrt  at   F/iryo,  S.  Dak.,  for  1903  and  apjiroiimatriy  fat  y.mimA 


height. 

Discharge. 

Gue 

heigh  I. 

Discharge. 

Que 
helgV 

Discharge. 

he§£t. 

Dlsrhup. 

A* 

Second/at. 

FM. 

Stamd-fttt. 

F"t. 

Smmdfttt. 

fitl. 

Seand-faL 

7.0 

225 

8.3 

513 

9.6 

880 

11.6 

1,560 

7.1 

244 

8.4 

538 

9.7 

910 

11.8 

1,630 

7.2 

263 

8.5 

564 

9.8 

940 

12.0 

1,709 

7.3 

283 

8.6 

590 

9.9 

970 

12.2 

1,770 

7.4 

304 

8.7 

616 

10.0 

1,000 

12.4 

1,850 

7.5 

325 

8.8 

643 

10.2 

1,070 

12.6 

1,930 

7.6 

347 

8 

9 

671 

10.4 

1,140 

12.8 

2,010 

7.7 

369 

9 

0 

700 

10.6 

1,210 

13.0 

2,090 

7.8 

392 

S 

1 

730 

10.8 

1,280 

13.2 

2,170 

7.9 

415 

9 

2 

760 

11.0 

1,350 

.3.4 

2,250 

8.0 

439 

9 

3 

790 

11.2 

1,420 

13.8 

2,410 

8.1 

463 

» 

4 

820 

11.4 

1,490 

14.0 

2,490 

8.2 

488 

9 

5 

850 

J 

Carve  not  well  established  above 


HUDSON  BAT  DRAINAGE  BASIN.  5( 

monlUg  discharge  of  Red  Hirer  at  Fhryo,  X.  Dal:,  for  190*  and  190$. 


-28  . 


Maximum.  .  Mini 


till) 


1,105 

700 

1,175 

1,035 

850 

564 

369 

392 

392 

2 189 

1903.  |"~"' 

1,560 

2,450 

i  643 

538 

439 

325 

I  369 

564 

-26,  inclusive) 590 


189 


S3, 792 
41,566 
28,460 
IB,  517 
16,909 
17,  732 
750 


9,570 
74,975 
34,802 
27, 372 
22,320 
16,479 
18,863 
28,  961 
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MISCELLANEOUS   MEASUREMENTS   IN   THE   HUDSON    BAT    DKAI3AGE. 

The  following  miscol  lime  oils  measurements  were  made  in  the  Hud- 
son Bay  drainage  basin  in  13U3. 


0.  T.  Pmll Boulder  Creek. 


Aug.  8 

Oct.  5 

Aug.  3 

May  10 

Do... 

Apr.  80 

Apr.  16   , 

June  IS    . 
July 
Aug. 

June  1 


F.K.  Brown ■  SI.  Mary  . 

Jo | do  ... 

V.  K.  W.-y mouth.. 


North. 
Red  Lake  River. 


lleKhl     ■! 


il)    yards    above. 

Swift    Current 
Creek. 


.  -do Boundary  Creek  . 


Main,  Mont I     1.80       «l 


Kmerson,  Maui-. 
toba,  at  discon- 
tinued station. 


Above  the  forks, . 
Grand  Forko, 
N.  Dak. 


INDEX. 


i 

94   I 

05 


2 10-220 
220 
220 


340 


130 
140 
140 


."il-52 
.r>2 
54 

53 
53 

04 

r»4 

55 
50 
55 
55 


A.  Page. 

en,  Cal. 

in  Gabriel  River  near :  I 

discharge 350 

Creek  In—  ' 

erced  River  basin,  Cal. : 

discbarge 307  ; 

t,  Colo. 

ast  Creek  at : 

discbarge 

prlng  Creek  near : 

discbarge 

d.  Cal. 

langer  canal  at : 

description 

discharge 

gage  heights 

nua  Creek  in — 

*anta  Ynez  River  basin.  Cal. : 

discharge 

lean  Fork,  Utah, 
Imerlcan    Fork      near.      8rr 
American  Fork  neur 
American       Fork, 
Utah, 
lean  Fork  near — 
\merlcan  Fork,  Utah: 

description 

discharge 

gage  heights 

ias  River  at  and  near — 
Durango,  Colo : 

description 

discharge 

discharge,   monthly 

gage   heights 

rating  table 

Howards ville,  Colo : 

discharge 

Bllverton,  Colo : 

description ._ 

discharge 

discharge,   monthly 

gage  heights 

rating  table 

lope  Valley  ditches  In — 
California  : 

discharge   240-241  I 

racite.  Colo. 
Slate  River  near : 

discharge 05  i 


Page- 
Arroyo  Seco.  Cal..  at  and  near — 
miHc*»llan*H>uH  point 8 : 

discharge   ._  34K 

Soledad.  Cal. : 

description _  310 

discharge   310 

discharge,   monthly..-..-  311 

gage   heights 310-311 

rating  table 311 

Ash  Canyon  Creek  In — 
Eagle  Valley,  Nev. : 

discharge   220 

Ash  Creek  near — 
Olancho.  Cal. : 

discharge   225- 

Ashley  Creek  near — 
Vernal,  Utah: 

description 121-122 

discharge 122 

discharge,   monthly 123 

gage   heights 122 

rating  table 123 

Azusa,  Cal. 

8an  (iabrlel  River  at  : 

discharge,    dally 330 

discharge,   monthly 331 

rating  tables 33o-,TU 

San  <;ahrlel  River  and  canals  at  : 

description    327-32* 

discharge 328-320 

gage  heights 32» 


II. 

Baker  City.  Oreg. 

Powder  River  near: 

description    43< 

discbarge . 

gage  heights ._ 

Bakersfield,  Cal. 

Kern  River  near : 

description    

discharge,   dally 

discharge,  monthly 

P.j.rbers  Creek  In — 

('arson  Valley,  Nev. : 

discbarge 

Battle  Creek  In — 

Interior  basin,  Utah  : 

discharge 

605 


31 
431 
431 


30-* 
302 
303 


227 


224 


-• 


ihnlilt    River    ditches    1 


ill-ili.ir-.- 

Uikc  Idaho. 
in ubtf  ■*' : 

dl*ehurge    - 


{discharge,  monthly 
gage  l.elghts 
rating  table 
Iilngle.  Idaho: 
description  _. 
dlsbarge 
discharge,  monthly 
Snge  heights 
rutins  table 
Preston.  Idnhu: 

denrrlptl..n     III.1-: 

discharge 

gage  heights 

Ilenver  Creek  in — 


Bechler  Creek  In— 

Yellowstone  HlUMll  Park: 

discharge 

g  Blaekfoot  River  near— 
Bonner,  Mont.  : 

description     4 

dlHcbnrse 

■Uncharge,  monthly 

gage  height* 411—1: 


rutins 


table- 


Bis  Blue  Creek.  East  Fork,  !n- 

Orand  River  basin.  Colo.: 

discharge 

II  IE  Creek  in— 
Idaho : 


Bis  Creek  at— 

Hummerdnle,  Cal. : 

discharge 

Big  Lett  ICier  near— 
Mnckny,  Idaho; 

description    

gage    heights 

tig  Pine.  Oil. 

Big  I'lne  Creek  nt : 

discharge 

Mill  Creek  nt : 

discharge    

Big  I'lne  and   Owens   Rive 

Bishop,  Cal, : 


gage    heights  . 
Bis  i'lne  Creek  nt— 
Bis  I'lne.  Cal.  r 

discharge    __. 


Big  Handy  Rlrer  at — 
Ten  Trees.  Wyu. ; 

discharge     

Big  Tejungu  Creek,  Cal.,  at— 
mouth  of  eonyon : 

discharge   

Birch  (.'reck  at— 


discbarge 

Pish  Springs.  Cal. : 
iTIartnlfl*. 


Bis    l'lue    and    On 
Omni  Ha 
IWX I  |h  III  III   _ .  . 
attttjbU  fl 

a«f«   Mgfete. 


dl»<-liurct-    ._ 

Bishop  Creek  Hen 

description   . 

discharge    . 


guge  heights  .. 

Bin  Imp  Cmt  canal 

description  ... 

dlachnrge    


nala  and  dltchet  near: 
discharge    

Ulna  (A.  O.I  canal  near: 
description   ._. 


description  .. 
discharge  ._ 
gage  heishta  . 


discharge 2» 

Hell  cunal  near: 

description _  "J17-51S 

gage  height* 1" 

Farmers  canai  near: 

dlachnrge   W 

gage  helghta *>! 

McGee  Creek  at : 

discharge   ** 

MrNnlly  canal  near; 

description U* 

discharge    *» 

Owens  Itlver  canal  near: 

description ■_ JuMl* 

discharge *1» 

sage  helghta *>• 

llnwsan  canal  near  I 

deacrlptlon H*-4" 

discharge =l' 

gage  helghta *™ 

Bishop  Creek  near — 

Bishop.  Cal.  ! 

description &H£ 

discbarge «* 

gage  Leighta -a 


INDEX. 
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p  Creek  canal  near —  Page. 

)lshop,  CaL : 

description 210-211 

discharge 211 

gage  heights 211 

•root  River  near — 

irantsdale,  Mont. : 

description 408 

discharge 408 

discharge,  monthly 410 

gage  heights 409 

rating  table 400 

llssoula.  Mont. : 

description 400 

discharge 407 

gage  heights 407 

Rock,  Cal. 

Hear  Creek  at ; 

discharge 225 

roodale  Creek  at : 

discharge 225 

raboosa  Creek  at : 

discharge 225 

foot     River,     Idaho,     at     or 
near — 

nouth  : 

discharge    461 

'resto,  Idaho: 

description    447 

discharge 447 

gage  heights 448 

lee  also  Big  Blackfoot  River. 

wood  Creek  near — 

.Ake  Tahoe: 

discharge 232 

ilngton  Creek  In — 

nterior  drainage  basin.  Idaho  : 

discharge 224 

Canyon  Creek  in — 

tanta  Ynes  River  basin.  Cal. : 

discharge    340 

Cal. 

kittle  Truckee  River  near : 

description    195 

discharge 190 

discharge,  monthly 197 

gage  heights 190 

rating  table 19G 

?rosser  Creek  near : 

description 199-200 

gage  heights 200 

•  Creek  ditches  in — 

Nevada  : 

discharge 240 

.  Idaho. 

Jolse  River  near : 

description 430-437 

discharge 43s 

discharge,  monthly 439 

gape  heights 43S 

rating  table 439 

River    canals   and    ditches, 

daho : 

discharge 459-400 


Boise  River  near —  Page. 

Boise,  Idaho : 

description 436-437 

discharge 438 

discharge,  monthly 439 

gage  heights 438 

rating  table 439 

Boise  Valley,  Idaho : 

seepage  measurements 458-460 

P.onner.  Mont. 

Big  Hlackfoot  River  near : 

description 410-411 

discharge 411 

discharge,  monthly 413 

gage  heights 411-412 

rating  table 412 

Ponlder  Creek  in — 

Hudson  Bay  drainage  basin  : 

discharge 504 

Boundary  Creek  in — 

Hudson  Bay  drainage  basin  : 

discharge 504 

be  wider  Creek  near — 
Bowlder  Lake,  Wyo. : 

discharge 127 

Bridal  Veil  Creek  in— 

Yosemite  Valley,  Cal. : 

discharge 306-307 

Bridgeport,  Cal. 

fJreen  Creek  at : 

discharge 230 

Browns  Creek  In — 

Washoe  Valley,  Nev. : 

discharge 231 

Bruneau  River  near — 
Orandvlew,  Idaho  ■ 

description 441-442 

discharge 442 

gage  heights 442 

Buckeye  Creek,  Cal. 
ditches  from  : 

discharge 230-237 

Buckeye  Creek  in — 

Walker  River  basin  : 

discharge 230 

Buckley.  Wash. 

White  River  at : 

description 462 

gage  heights 462-463 

Buffalo  Creek.  Wyo..  at  or  near — 
Flat  Rock,  Idaho: 

discharge 461 

mouth  : 

discharge  461 

Buford,  Colo. 

Mar  vine  Creek  near  : 

description 101 

discharge   101! 

discharge,  monthly .  102 

gage  heights 102 

rating  table 102 

North  Fork  White  River  near  : 

description 99-100 

discharge 100 


lufont,  Colo. — Continued. 

Sorlh  Fork  While  River  at 
Continued, 
discharge,    monthly  - 

gnge  heights 

rating  lit'lf 

Hiinlli  Port  Wliltt-  Ufa*  n 

description 

discharge   

discharge,    monthly  _ 

gnge  heights 

rating  table 

Ute  Creek  near : 

discharge 

lull  Kun  Creek  In— 

Kern  Klver  basin,  Cnl.  : 

discharge 

lulls  Head,  Aril. 

DototvdD  River  nt ; 

discharge 

gnge  heights 

lolly  Creek  nenr— 
Vale,  Oreg. : 

description 

discharge    

gage   heights 


42n 


Bnratjr  ruh  i'»i.t 

discharge   SOB 

rus,  iircg. 
Sltvles  River  near: 

description 431-432 

discharge  432 

discharge,    monthly 4X3 

gaga  heights 48?  483 


lohle__ 


433 


BiihIi  Creek,  C< 

Junction  with  f 
discharge   . 


Cache  Creek  nt  and  near — 
Lower  Lake.  Cnl.  : 

description 206-287 

discharge 267-268 

discharge,   monthly 268 

gage    heights 268 

rntlng  tables 269 

description 264 

discharge   264 

discharge,   monthly 266 

gage   heights 266 

rntlng  tahle 26B 

Calslmsas.  Cnl. 

Malltm  Creek  neor  r 

desert  [.Hon 822-823 

discharge   328 

discharge,   monthly 325 

«age  heights _-._  824 

rating  tahle 324-326 

Trtiinifo  Creek  near: 

description 322-828 

discharge   32S 


ColBhosas,  Cnl.— Continued. 
Ti-liimfo  Creek   near-Con 
discharge,  monthly  _ 

gage    height* 

rating   tahle 

seepage  n 
drainage  of : 

deacrlptlon    

California  Nevada  State  line. 
Track™  River  at : 

deacrlptlon    

discharge,   monthly  _ 

gage    heights  _ „,  19»-1» 

ruling  table. — 

Cupltol  City.  Colo. 

Mensem  Creek  near: 

discharge 

Carbon.  Cal. 

discharge 

Ciu-bon  OlMk,  Colo. — 

a  hove     Junction      with     f.ihln 
Creek; 
discharge 

Cardston,  Alherta. 

St..  Mury  River  near : 

description    - 

discharge 

discharge,   monthly 

gage    height* 

rating    table 

Carson  River  near— 
Empire,  Nev. : 

description 

discharge 

discharge,   monthly 

gage    heights j; 

rating  table 

Carson  River.  Knst  Fork.  I 
flardnervllle,  Nee.: 

description     — lTMjJ 

discharge 

discharge,   monthly  _. 
gage    heights  


1TS-I" 


<"nrs.ui  I  live 


t  Fork,  a 


Carton  River  iBaati  ditches  in— 
California  ! 

discharge __. 

Nevada : 

discharge  S 

Carson  River  (West)  dltcbea  In— 
California; 

dlschnrge   BS-* 

Nevada i 

discharge 254-" 


i,  Nov. 


Tnge. 


dltchn  between  Dayton  and 

discharge 251 

Canon  Sink  ditches  In — 
Nevada ; 

discharge 208-260 

Cascade  Creek  near — 

discharge 232 

Cat  bear  t  Lane,  Nct. 

Little  Humboldt  River  at: 

discharge 226 

Cathedral,  Colo. 

Spring  Creek  Dear: 

dlacharge 65 

Cebolla  River,  Colo.,  In— 

discharge     04 

Cedar  Creek  Ileal! — 
i! on t rose,  Colo, : 

discharge 08 

Cedar  Lake,  Wash. 

See    Cedar     River     near 
Northbend. 
Cedar  Hlver  at  and  near — 
Northbend,  Wash. : 

description 466 

discbarge 466 

discharge,   monthly 468 

gage   heights 467 

rating  table 467 

Ravenadate,  Wash. : 

description 463-464 

discharge   464 

discharge,   monthly 469 

gage  heights 464 

rating  table 465 

Renton,  Wash. : 

discharge  475 

Cement  Creek  at — 

Silver!  on,  Colo. : 

discharge  64 

Cbelan  Htsajl  below — 

Lake  Chelan,  Wuah. ; 

description 387 

discharge  i 387 

gage   heights 387 

Cherry  Creek  at — 

Eleanor  Trail  Crossing,  Cal. : 

discharge    306 

Chllda  Canyon  Creek  In— 
Carson  Valley,  Nev. : 

discharge    228 

Chlno  Creek  near— 
Rlncon,  Cal. : 

dlacharge   354 

Cblqulta  Sen  Joaquin  River,  Cal. 

dlacharge   807 

Cimarron,  Colo. 

Cimarron  River  at : 

description 82-83 

discharge    83,04 

dlacharge,   monthly 84 

gage    heights 83-84 

rating  table *     84 


i,  Colo. — Continued.  Page. 
River  near: 

description -81 

discharge   81 

discharge,    monthly 82 

gage    heights 81 

rating  table 82 

discharge            — ' 03 

Cimarron  River  at — 
Cimarron,  Colo, : 

deacrlptlon 82-83 

discharge  83,04 

discbarge,  monthly 84 

gage   heights _.  83-84 

rating  table 84 

Cltrna.  Cal. 

East  Side  canal  near: 

description 220 

discharge            221 

gilge    heights.. 221 

Owens  [Elver  near 

descrlptlnn         222 

flli  Hhtit  223 

gage    heights 223 

Stevens  canal  n«n 

description 221 

discharge 222 

gage  heights 222 

City  Creek  In— 

Santa  Ana  River  basin,  Cal. : 

discharge  852 

Clapp,  W.  IS.,  report  by,  on  seepage 
measurements  In  Cali- 
fornia      330-343 

Clark  Creek  In— 

Kern  Rlrer  basin,  Cal. : 

Clavey  River  In — 

Tuolumne  Rlrer  basin : 

discharge   306 

Clealnm  River  at— 

Lake  Cleslum,  Wash. ; 

description 384-383 

discharge   385 

gage   heights 385 


v.:-.., ■ 


Rock 


Cocbetopa  Creek.  Colorado, 
Grand  River  basin: 

discharge   

West  Fork  Walker  River 

deacrlptlon 

discharge   

discharge,   monthly 

gage    heights 

rating  table 

Collins  (A.  O.)  canal  near — 
Bishop.  Cal. : 

description 

discbarge  

gage  heights 


Collins  (George)  ennui  near — 
Blahop.  CbL: 

description 

discharge' 

gage   heights 

CollloatDD,  Utah. 

Bear  River  at : 

description 

discbarge   

l1lllJlill.il   monthly  , 
gage    heights 

Colo. 

n[ii|i:ilij.-ri>  River  at  : 
description    

■  IL".    lliil    zl" 


a, 


..ntlilj  . 


Dulls  Head.  Arli.: 

1»irl)TUi*  .--_ 3D 

discharge 30 

gage   heights 31 

Yuma.  Arli.  : 

description 10-20 

dlteharge    20-2* 

discharge,    nirmthl; 25 

gage   Heights 24-23 

radii  Hirer  drainage  basin  : 

doecrlptlon 17-10 

lomdo  Valley  Pumping  and  Irri- 
gation Company"aca- 

discharge    128 

■r  drainage ! 

description 358-3H0 

Comers  Creek  In— 

Walker  River  liusln  : 

discharge 280 

Counnc  Creek.  Idnbo.  he  low- 
mouth  of  squirrel  Creek ! 

Copper  Creek  near— 
C.othlc,  Colo.: 

dlschnrge    04 

Gunnison  River  near: 

description T8 

discharge  75.03 

discharge,    monthly 7S 

gago   heights 77 

rallns  table  — _  77 

fliimhotdt  River  husln.  Nev. : 

discharge 226 

Olnncho,  Cal. : 

discharge   £25 

Cow  Creak,  Colo.,  at  and  Bear— 
Junction     with     l.'ncompahgrc 
Itlver : 
discharge   04 

Coyote  ireek  at — 
Blslmp,  ml. : 

discharge 225 


Craig.  Colo. 

Elk  head  Creek  a 
discharge    _. 


discharge   

Tampa  River  at : 

discharge    

I'rnokston,  Minn. 

Red  Lake  River  at  I 

description tSWK 

discharge   

discharge,  monthly 

gage    height* 

rating  table 

Crystal  Creek.  Colo..  In— 
Grand    River  basin: 

Cncamoogn  Creek  in — 

Santa  Ana  River  hnsln,  CM.; 
dlstharge 


Dallas  Creek.  Colo.,  In — 
Grand  Ttlver  basin : 

discharge 

I'allaaCreek  HVeati  in- 
Grand  River  basin,  Colo. : 

discharge 

Dallon  Creek  In— 

San  Gabriel  River  basin.  Cal.: 

discharge ■ 

I  (ay  ton,  Xev. 

ditches  between  Carson   80)1 


discharge,  monthly 

gage    heights— 

ratine  tnble. '* 

II  Canal  near— 
Bishop.   Cal.: 

description    

dlicharge 

gage    heights 


discharge 

comiiahcre  River  at : 
description    


illsctirii-g".   monthly  _. 

sage    heights 

rating  tables 


1>ingIo.  Idaho. 

Rear  River  at : 

description    

_        discharge 

discharge,  monthly  - 


INDEX. 

511 

Idaho— Continued. 

Page. 

Durango.  Colo. — 0  »n  tin  tied. 

Page_ 

it  River  at— Continued. 

Animas  Itiver  a; — Continued. 

gage  height*      

136 

discharge,  monthly 

5* 

rating  tank           

136 

tependence,  Cal.  ■ 

Florida  River  nea   : 

228 

56 

«k  In— 

discharge  

57 

jckee  Meadows.  Nev. : 

discharge,  monthly.   — 

as 

231 

gage   helghtai 

57 

rating  table 

58. 

ilker  Blver  basin  : 

Light  net-  Creek  at : 

n  Creek  ditches  In— 

literals  : 

discbarge 

298 

Eaton  Canyon  Creek  In — 

description     

63 

gage  height"— 

rating  table 

■t  Canyon  Creek  at : 
discharge 

03 

ftltllgan's  ranch,  Wyo.  j 

127 

discharge 

62 

0* 

discharge,  monthly 

63 

62 

63 

description 

discharge                 -- 

221 

gage  heights 

deacrlptlon    

:  Twin  Creek  in — 

Santa  Ann  River  unsin,  Cal. : 

gage   helghta 

202-203 

IH 

rating  table 

203 

Ireek.  Cat.  in— 

weah  River  basin  : 

discharge  

San  Gnlirlel  River  at : 

330 

North    Fork    Humboldt    River 

•ek  In — 

erlor  drainage  baaln,  L'tah 

234 

description 

163 

v.k  near— 

'''''"l^lClM 

101 

02 

Hie 

tnor  Trail  Crossing.  Cal, 

Icb  Creek.  Utah  : 

127 

Willi  River  near  : 

discharge  

300 

discharge  

04 

Blectrn.  Cal. 

Mokeltimne  River  at  : 

deaerlpllon 

1IKI 

281 

discharge   

gage    heights 

rating  table 

ins 

Klein.  Oreg. 

iir;iniii'  Uunrtp  Itlvor  nt  : 

ileanrlptlnn 

4111 

discharge  

gage    heights 

41» 

F.leln.  Kivr.— Continued. 

Page. 

Fenlber  Rlrer  nt — Continued.           T» 

Wallowa  Hlier  MH ! 

itrovllle.  Cal — Continued. 

416-117 

discharge,  monthly fl 

illMbarm 

417 

gage  betgbt* . 

41S 

rating  table Sk 

E1H  Hlver  at— 

Fish  l>Hk  at— 

Trull.  Tola. : 

Steamboat  Bprtngn.  Colo. : 

discharge  —                              M 

OTllIaWl  Creek  «I— 

Flab  Springs.  Cal. 

o™i«,  flotoki 

Blrcb  Creek  at ; 

(MHH  Cmtt  ne«i^- 

TlnemuUn  Creek  at: 

discharge » 

232 

Flat  Rock.  Idaho. 

Nun- rami,  Manitoba. 

Buffalo  Creek  near: 

ktd  IhW  nl  ! 

discharge   

504 

Florida  River  near— 

Empire,  N*T. 

Iiurango.  Colo. ; 

He«j-rl|itf<*n                                                  1 

deaerlption    

175 

lTr. 

discharge,  monthly ' 

rtlnrhnrite,  monthly  — 

177 

case  height*        >" 

MS*   heights 

ratine  table  .   _                      » 

rating   table 

ITfl 

Folsom  calm).  Cal..  below— 

Eiui  Ork  In— 

Iwulwwks : 

ImekH  Meadows.  Ner. : 

dlwhurge *< 

Fort  Canyon  Creek  In- 

Interior  drainage  bnaltl.  I'tab. 

F. 

discharge  ..                  .             * 

Fab-view  Creek  In— 

Fort  Ihuhesne.  I'tab. 

OU«n  Viill*i.  Cal. : 

Clntn  Hirer  at; 

dlwharg*    -. 

::n 

description     --    1U-'W 

Fall  CM  near— 

discharge   -  l"_1 

FM.-r--  ranch.  Wye. ! 

discharge,   monthly l! 

gage   belgbW- » 

Fall  Hlver  at  — 

ruling  table _ " 

Pall  River  Mills.  Cal.: 

Fcrtlflcatlon  Creek  at— 

discharge 

305 

Craig.  Colo. : 

discharge in 

Mj.r.vvllle.  Idaho: 

Frank  town  Creek  In — 

description     

457-458 

Wmboe  Valley.  Nev. : 

discharge 

4611 

discharge " 

gage  heights 

Fredericks  burg  Creek  In— 

All  Itlver  Mills.  Cat. 

rnrXhn,ler'ral';            * 

Tall  Itlver  si: 

discharge 

305 

Fargo.  N.  link. 

Luke  Tahoe,  Cal. : 

Red  River  at : 

001 

Fruto,  Col. 

Stony  Creek  near : 

tlhirhnrge.  monthly 

MM 

gage  height* 

MH  .mi-' 

discharge,    monthly ; 

Farm  Crwk.  Utah,  at— 

Bone   heights     ! 

mouth : 

rnllug  table.- ' 

dUchnrge 

127 

farmer*'  rsnal,  Arl«„  In — 

Colorado  River  baa  In  ; 

Farm*™'  canal,  Cal.,  near— 

Bishop : 

G. 

_  211-212 

dlartiarge 

SIS 

Pgjlim  Creek  in — 

gage  height! 

Waahue  Valley,  Nev. : 

'Vrilher  l[ivi*r  at — 

Orovllle.  Cal.  | 

Oaravvtl  creeks  In — 

iL-rrlpllOD     

27:; 

Carson  Valley.  Nev. : 

discharge 

273 

Gnrdnervllle,  Nev.  Page. 

Eust  Fork  Carson  River  near : 

description 17T-178 

discharge   178 

discharge,  monthly 160 

Pd  heights--- 178-179 

rating  table. 170 

Uatevlew,  Colo. 

Lake  Fork  River  near  : 

dlachnrge _.  04 

General  Creek  near — 
IjikeTuhoe 

discharge   232 

Gen  on  Creek  In — 

Carson  Vjillpy.  Nev.: 

discharge   228 

Georges  Creek  near — 
Independence,  Cal. : 

discharge   _ 225 

Gibbon.  Oreg. 

Umatilla  River  at : 

description 366-3W 

discharge 387 

gage   heights.- 36T-368 

Gila  City,  Aria. 

gage   heights 27 

Gila  River  al- 
alia City,  Arts. : 

gage  heights 27 


Ban  Carloa,  Arli. : 

description 

discharge : 

discharge,   monthly 

gage   heights 

Yuma,  Aria. : 

description 

dlacbarge,   monthly 

Glen  wood  Spring*,  Colo. 

Grand  River  at : 

description 

discharge  

discharge,  monthly 

gage  belghts 

rating  table 

Roaring  Forks  at : 

dlachnrge  

Golconds,  Nev. 

Humboldt  River  near: 

description 

dlacharge  

discharge,   monthly 

gage    heights 

rating  table 

Humboldt       River       dltchea 
below: 
discharge   

Humboldt    River    ditches    be- 
tween   Battle    Moun- 


26-120 


Black  Rock,  Cal. : 

discharge   — 

1RR  100 


Gotblc,  Cole.  Page. 

Copper  Creek  near ; 

discharge M 

East  River  near : 

dlacharge M 

Grafton  Zanjaand  Mill  Creek  In— 

Hall  U  lil  352-363 

Grand  Forks.  N.  Dak. 

Red  tan  River  at— 

discharge  804 

Red  Hlver  at  aud  near 

description         404-4.95 

discharge 504 

discharge,  monthly 49H 

g*«  heights 49« 

rating  table 497 

Grand  River  at  and  near — 

description         89-90 

discharge 90 

discharge,  monthly 92 

giige   lielghls_   - —  91 

rating  table 91 

Palisades,  Colo.: 

description    87 

discharge 88 

discharge,  monthly 80 

gngc   heights 88 

rating  table  SO 
Grande  Ronde  River  at — 

Elgin,  Oreg. : 

description    419 

discharge 419 

gage  heights _.  419 

HUgnrd.  Oreg. : 

description    420 

discharge 420 

gage   heights 421 

Bruneau  Rtver  near  : 

description       441-442 

pay  heights 442 

Grantsdale.  Mont. 

Bitterroot  River  near : 

description    408 

discbarge 406 

discharge,   monthly 410 

gage  heights..  400 

rating  table 409 

Gregory,  Cal. 

McCloud  River  near : 

description    270-277 

discharge 277 

gage  heights 2TT 

Green  Creek.  Cal. 
dltchea  from  : 

discbarge    2SS 

Green  Creek  In— 

Walker  River  basin : 

discbarge 230) 

Gieen  River  at — 

Greenrlver.  Wyo. : 

description    124 

gage  heights 12H 


r.-n  Illver  ni — OnMnunl.  Fsge. 

Man,  1 1  «i  l  ■. 

llMHl»l  111     —  193-1S* 

dLschnrge   . .   11M 

Bag*  lirightu . 114 

(riltumrlM*  tif  - 

mrlnr,  «■>.,. 


147-' 


nnlson,  Colo. 
Tomkhlc  Cr**>k  uwir  : 
dlBCbarge    

Son  Fitch  Itln-r  near; 

description    

discharge    

discharge,    monthly 

gage  heights 

retina  t»1ile 

Sevier  River  near: 

descrlptto 

discharge 

dlirbarge,  moot  lily. 

K«e«  heights H8-: 

rating  table 

nnlaon  Hlver  at  or  near— 
Cltnurron,  Colo. : 

description 

discharge 

discharge,    monthly  _ 

gone   heights 

rutlng  (able 

Cory,  Colo. : 

description 


description 

discharge 

discharge,    monthly  . 

Bugs    heights 

rating  table 

On  on  [son  River.  North  F..rk.  i 
Hotcbklss.  Colo. : 

description 

discharge    

discharge,   monthly  _ 

gage   heights 

rating  table 


Ilaggart.  N.  Dak. 

Shcyenne  IWf  near  - 

description    . — 

discharge   _ 

dlschnrge,    monthly 

gage   heights 

Llamtiti.il,  r 

Williams  Fork  Itlvei  si : 

discharge 

tlnngntan  Creek  near— 
Spokane.  Wash.  • 

description 

discharge 

Harper  ranch.  Oreg. 
Malheur  Ulver  :it  : 

description 

d  Iseh  a  rge    

gage   height* 

llarTeyn  Creek  In — 

Klnmonil    Valley,    fa].,   above 
diversion  points: 

discharge 

Hat  Creek  at— 
Carbon.  Cal. : 

dlichargi' .„ 

I  In  tenet  Creek  near— 
Montgomery .  Cal. ! 

Hawkins  Creek   In— 

Diamond    Valley.    Cal..   above 
points  of  diversion : 

discharge 

llealdsburg.   Cal. 

Russian  River  at  I 

discharge 

llr-ltmnn   Springs  In— 

Carson   Valley.   Ner.i 

discharge 

Henrys  I-ake.  Idaho. 

North  Fork  Snake  lilver  near — 

discbarge --- 

llinson  Creek   near— 
Capllol  CKy,  Colo.; 

discharge ._" . 

Luke  City.   Colo.; 

lierndon.  Cal. 

San  .T.iaiiuin  Blver  at : 

description     

gage    height! 

Illlgard,  Oreg. 

iSrande  Roude  River  at; 

description     

discharge 

gage    helghla 

Mr-hark  Itlver.  Wyo..  at— 

Hubert  Mills.  Cal. 

Prosser  Pratt  nenr: 

description    _. 

discharge 

gage    belehta 


INDEX. 

515 

1  Creek,  Utah. 

Page. 

Humboldt  Rlrer  ditches— 

I'age. 

•ore  canal* : 

below  ijolrumlii    N'er. 

224 

d  lac  hat  Re 

laic,  Idabo. 

between  Uattls  Mountain  and 

(Jolconda.  N'er 

440 

disc  barge 

248. 

discharge 

discharge,  monthly 

gage    heights 

440 
441 

440 

In  Lovelock  Valley,  Nev. : 

Hunter  Creek  in— 

rating   table 

Truckee  Meadows,  Ner. : 

■louse  River  at: 

414 

I  guar!..,  1-oln 

I-  -  1     ■•  -  l( ■ » -t  m  . 

gage    belghti 

klaa,  Colo. 

41j 

r 

discharge 

orth    Pork    Gunnison    Hive 

dlsrbsrge   

discbarge,    monthly 
gage    heights .  . 

UU 

60 

Vosemlte  Valley.  Cal 

discharge   

discharge,  monthly 

auo 

rating   (able 

rdavllle,  Colo. 

*' 

Toylot    l-arfc,   Colo.: 
Imperial  (anal  at— 

nlmas  Rlrer  near : 

discharge 

64 

•n  Bay  drainage  baaln  : 

description 

discbarge    

28 

Creek  at— 

.lea  nor  Trail  crossing,  Cal. 

description  -     -     

discharge 

28 

<oldt  Hirer  at  and  near — 

gage  helghtB 

2I» 

Independence.  Cal.: 

description        

LIS 
1ST 

discharge,  monthly 

gage   heights 

156 

rating  table 

156 

Independence  Creek  at : 

MutDt  Cnat  nen    : 

lira 

discharge,  monthly    .. 

Palisade,  Met. : 

1   * 

^'^dls^har^*  "''"'  : 

discharge,   monthly.    _. 

1-11 

Orerton,  r«l. . 
description  . . 

tmm.  n»ii*.  !■■■ 

■■■■■■I'  Rlrer,  Norlli  Fork,  near 

Elbon,  Not.  : 

1.1-1 

description     

Index    Wash 

lilt 

oboldt  Rlrer.  South  Fork,  a  1 

Mason's  ranch,   Ner. : 

description    _ 

lfll 

discharge,    monthly     -.  . 

474 

discharge 

11S1 

discharge,   monthly 

4T:t 

gage   heights 

Interior  hasln  : 

rating  Utile 

102 

liimnlsnu  Ulvor  at: 

description    

discharge,  monthly  __ 
gage  heights 

ron  Canyon.  L'nl. 

BMttt BtQ  Klver  at ; 

tlnn'rlptlnn     

discbarge — 

dlsclmrgi>,   monthly  -  - 
Kiip-  MgbM 

rating  iBtiiff _._ 

llwl  Mouritulu  Creek  nenr 

discharge 

EMtpHa,  Cal. 

Ktrn  River  nenr.  helow  mt 

of  South  Fork : 

discharge 

>  South  Kork  Kern  HffH 
J. 

link"  Valley  creeks.  Nev.— 
shove    diversions  I 

npAuf* , 

Jackson,  Colo. 

Uttie  cimarron  Rirer  im» 
MMftxrfi  

Jackson  QBHk  In— 

discharge 

naif  ftwari  CM. 

Sacramento  River  al  ; 

description    _. 

Jensen.  1'tah. 

(ireen  Hirer  at : 

description     

discharge   

gage    heights 

John  Hays  Hirer,  Wyo  — 
neur  mouth: 

discharge 

Johns  Camp.  Cal, 

Mcr'loud   Jllver  at  i 

iw  hriew* 

Riverside.  Wuau, : 

description    

discharge,  monthly  _. 

K. 

KaebCM  Hirer  nenr— 

Lake  Kiichess,  Wash. : 

description    

discipline 

gage  iielgbta __ 

Knwenh  River  below— 
Threerlvers,  C«l. : 

description     

discharge     

discharge,    monthly.. 


ireali   River  below — Cont'd. 

California: 

discharge    

Kaweah  River.  Marble  fork,  in 
Sequoia    Turk.   Cat.: 

discharge 

wesh       Hirer,       North       Fi 

Threerlvers.   Cal.  : 

discharge 

Kennedy  Creek  near — 
i.  Mont.  : 


liukerstleld.  Cal.: 

description     

discharge,    dally...  . 
discharge,   monllilj  _ 
Isabella.  Cal.: 

discharge 

rn  Klver.  North  Fork,  Cul. 

discharge 

Kern  River.  South  Fork.  near- 
Isabella.  Cal.; 

discharge   

Kern  River  basin. 


uk  Rlv-r  at: 

description 

gage   heights.. 


■klma  River  at : 

description 

(Uncharge    

discharge,   month  I; 

gage   heights 

rating  table 

■lb   River  at— 

ilamatbon,  Cal. : 

discharge 

.ta  Ferry,  Cal. 

itanlslaus  Elver  at : 

description 

discharge   

discharge,   monthly 

gage   heights 

rating  table 

tanlsla.li*  Water  Power  Co. 

discbarge  

L. 

age.  Cal. 
Jodesto  canal  at : 

discharge  — 

goge   height*.  

rating  tunic-  — 

'uolumne  River  at ; 

description 

discharge         — 

gage   heights 

rating  table 

"uolumne    River    and    can  a 

discharge,  monthly 

'urlnetc  canal  at : 

description  -__ ._ .._.. 

discharge  

gage   heights 

City.  Colo, 
lenson  Creek  near : 

discharge    

.akc  fork  River  near : 

Creek.  I"tab,  near- 
description   . 

discharge,   monthly  .... 

gage   heights 

Crtek,  Wyo..  near 
- s l.-r  of  Jennie  ..,* 

discharge .. 

Fork  River  In— 

Irand  River  basin,  Colo. : 


Page. 

373-374 


l*roui  Creek  at— 
Hotcbklss.  Colo. : 

discharge 

Lew  era  Creek  In — 

Washoe  Valley,  Nev. ; 

discbarge 

Lewis  River  In— 

Yellowstone  National  Park 

discharge   

Llgbtner  Creek  at— 
Durango,  Colo. : 

discharge 

Little  Blue  Creek  in— 

Grand  River  basin,  Colo.  : 


Catbcart  Lane,  Nev. : 

discharge  

Little  Kern  River,  Cal. : 

discharge    

le  San  Joaquin  River,  Cal.,  i 

discharge   

Little  Spokane  River  near- 
Spokane,  Wash. : 

description 


517 

Page. 


.!!*.■ 


■I  Ilk, 


Little  Spring  Creek,  Utah: 

discharge    

(tie  Tejunga  Creek,  Cal. 
at  mouth  o(  canyon  : 

discbarge    . 

Little  Tomlirhle  Creek   Colo., 
(Jrntid  River  1-iiain  : 

discharge 

Little  Tnirket!  River  near— 
I'lue  Station,  Cnl  : 

description       

discharge    

discharge,    monthly  .. 
guge   heights 


rating 


di-c 


tic  Walker  River  In- 
Wnlker  Itlver  bnsli 
discharge    ___ 
gan  River  near— 
Logan,  Utah  : 

description   .. 


disc 


helgHts.. 


oMly  'ini'li  creek  near — 

tlldi'lutrjci*  — 

Sinlaliekln  Creek  near: 

description   --_ 

■H 
-ins 

MIC 

tn 

fid 

bo 

00 
04 

2,10 

241 

04 
2*5-247 

1M--2IW 
260 

2011 

i2e 

440-450 
450-4.r.l 

331 
351 

M. 

McCh.ud   Rivet   al  — 
Johns  Camp.  Cal.  i 

pige   lielgllle 

fluou    cm.: 

dlsrhnrge. 

gage  heights 

McDowell,  Arli. 

Sail   River   at: 

description     

1 

guOT   heights 

U*  Aneelea,  Cul.  ! 

I 

1-os  Aiigelca  Rl«r  near— 
bat  Ang*1«.  Cal. : 

Lot  Angeles  Rivar  Wsli.  i 

ieepage  measure is - 

Ignaclo,  Colo. : 

description 

dlicbarg* 

discharge,   monthly 

sage  heigh  ta 

ma*      »'    1 

discharge,   monthly 
gage   height* 

Verde  River  al : 

ji-s 

discharge,   monthly 

■ 

McC.ee  Creek  nt  — 
Bishop.  Cal. : 

discharge 

McKay  Creek  near— 

_      m 

Lew  l'looa  River  In — 

Grand  River  basin.  Colo. ! 

uutxgmm**-- 

discharge 

Eiige   heights 

McKlnney  Creek   near — 

McNally  canal  near- 
Blah  op.   Cal. : 

Mnckuy.  Idaho. 

Big  Lost  River  near: 

Ml 

in 

♦IS 

Lost  fan  yon  Creek  ditches  In— 
California: 

loltys  Creek   In— 

Union   I'ark.  Colo.  : 

Ltrfdoak  Valley,  Nev. 

discharge . 

Lower  Lake.  Cal. 

Mad. River  at— 

Miiddeu  Creafe  near- 
discharge   

Main,  M»nt. 

St.   Mury  River  Hi 

discharge    

Malheur  Lake  at— 
Narrow*.  Oreg. : 

discharge,   monthly 

gage   helgbla.      .    

31 

I-.irer  Silllwnler.  Colo. 

ll..orlon  fork  -t  Vsroim  Rive 

Ljno. Idaho 

gage    heights 

Harper  ranch.  Oreg. : 

. . .      *-".   4« 

gage    heights... 
Ontail.v  iireu.  : 

description 

discharge  .  .            

.discharge,   amnllily 

gage    heights 

43S-4S4 

gage   helgbis 

I-ytle  Creek,  Cal. 

Itftle  Creek  nnd  Rlulto  canal  in — 
Santa  Ana  River  basin  : 

discharge,   monthly 

124 
42* 

i20 

UlSSU.I 


,  Moiil     riwiHliiwfl 

suula  River  nl: 

d*tHTlt>ll»U 

dlachn  rxt-   

discharge,  monthly 

«ug<-   helghl- -  ... 

ratios  ti 


Rattlesnake  Creek  n 


:.;.ree 


Mlaaouln  Bin 

Mlsihmla.  Muni. ! 

description 

discharge 

discharge,    monthly 

fagt  iiuigiitB 

rating  table 

Uulnio  rmiiLl  at— 
l.agranse.  Cat. : 

description ! 

dlechurge   

gage    heights. 

rating  tame 

MipHIii  Creek  near — 

inrtif  niliiai lit  '"oi. : 

discharge 

Mohave.  Arls. 

Colorado      ItJrer      near.       See 
Colorado      Klver     at 
Bulla  Head. 
llohave  Dm  at— 
Vktorvllle.  Cal. : 

description   

discharge   

discharge,    monthly 

Uokctumoc  River  at— 
Blectra,  Cal. : 

dcicrlptlon 

discharge 

discharge,    i 


IN 


wUbta 


discharge 

no  Creek  at— 
Komi  ilnni  bIIp,  Cal. : 


3i«-:i2i 


Montgomery  I'n 
Montgomery  Creek  n 


MaatgonMS  ferry.  1 
Stinke  River  tit  : 


discharge   _ 

Spring  Creek  ne 
rtlaeharge    _ 

supply  ditch  near: 

discharge   

1'dcoiii]>:i  litre  Hirer  al  : 

description 

discharge    

discharge,    monthly  . 

Koge   heights 

rating  tallies 

ie  Canal  near— 


Mont 


discharge    

Mornn,  Wyo. 

South  Fork  Snake  R 

description 

discharge    

gage    hsight* — 

Motta  Canyon  Creek  In— 

Carson  Valley.  HOT. 

dlacbarge 

Mouse  River  at— 

Mioot.  N.  Dak.  : 


discharge 

489 

491 

rare  bright* 

490 

490 

a-Calliurnla  Urate  line. 

ruckee  River  at : 

194 

-.  163-194 

liver  ditches  Id — 

arson  Sink,  Nev. : 

discharge   

209 

UMIH    Wyo.; 

Yakima,  Wash. 

aches  Hirer  near : 

._    370-380 

discbarge,  monthly 

382 

381 

381 

'leton  River  near 

882 

384 

akima  Hirer  near: 

380 

bend.  Wash, 

edar  River  Dear : 

480 

468 

gage   belghta 

467 

O. 

ndependence,  Cal. : 

Creek.  Colo..  In— 

discbarge 

[14 

ho,  Cal. 

.ah  Creek  near : 

discharge  

ntionwiHid  Creek  near : 

Iver  ditches  In— 

'araoo  Sink,  Nov.  ; 

discharge . 

250 

Ora.  Idaho.  Page- 
North  Pork  Snake  Hirer  near: 

description 455 

discharge   435 

dlacbarge,   monthly 457 

gage   heights 466 

rating  table— 408. 

Oreana,  Nev. 

Humboldt  River  near  : 

description _..   152-153: 

discharge   153: 

discharge,  monthly 154 

gage   heights 153 

rating  table 104 

Orovllle.  Cal. 

Feather  River  at: 

description 272 

discharge   273 

discharge,  monthly 274 

gage   heigbta 273- 

rating  table— 274 

On  ray  School,  Ctah. 
Uinta  River  at : 

description 103-104 

discharge  104 

discharge,   monthly 106 

gage    heights 105 

rating  table 105. 

Independence  Cntk  Dear : 

description          107 

discharge 107 

discharge,  monthly 199 

gaw   heights 198 

Owens  River  near — 
Citrus,  Cal. : 

description  222 

dlschsrge _ 223 

gnge   height;! 223. 

Round  Valley,  Cal. : 

description 208 

discharge 200 

Bilge   helghtK .__  207 

Ovens  River  ba*4n  : 

Investigations   lu 2011 

'Owens  It  Iver  Canul  near- 
Bishop.  Cal.: 

description 209-210 

heigbta. 


Owyhee.  ( 


Rive 


■<■  Owyhee  River 


[alb. 


'al. 

Oreg. 

heur  River  at  : 

description  .._ 

discharge 

gage  heights.. 

Creek  In— 

'aahoe  Valley.  He* 
discharge 


description 445-440 

discharge   44(1 

ejilKU    lil'ltfhlH ._  440 


r.iflBc  Creek.  Wjn..  al— 


Pala.  Co.. 

Ban  Lute  Rey  Itlver  near: 

di-rrlptlon    I 

discharge  -- -    I 

BOKO   heights _ 

puhsttt,  tm.i 

Humboldt  Itlver  nt : 

deaerlpllou 

dtHblffl   — 

discharge,    monthly 

g»B«   height* 

ratine-  Lille 

Pine  Crock  Hi  : 

descriiitluii 

discharge    

gage  heights 1 

Mi  M* 
tirand  Itlver  near : 

description 1 

discharge    _    ... 

discharge,   monthly 

heights 


Palmers  Creek  In— 

Carson  Valley,  Nev.  -; 

discharge    227 

Pnloo.e  River  near— 
Hooper,  Wash. : 

description 418-414 

discharge    414 

guge    heights 415 

Paris  Creek  In— 


racks  Creek  lu— 

Cnrsou  Valley,  Nev. : 

discharge 237-2ZS 

rarlln.  Colo. 

Sworti  Creek  Br : 

dlacharge   04 

Paten*.  Wash. 

Met  how  River  nenr  : 

description 887-388 

discharge   388 

gage   heights 3811, 

PemWmi  Illver  ul— 
Net-lie.  N.  Dak. : 

description 488-480 

discharge    480 

discharge,    monthly 4D1 

sane   helghis 4110 

rating  table 4H0 

Pond  Oreille  Hirer  at— 
Priest  Itlver,  Idaho : 

description 39&-40O 

discharge    400 

gnge   height* 400-401 

Pendleton,  Oreg. 

McKay  Creek  near: 

description     365 

(Uncharge   305 

gage   heights 38fl 

Ematllln  River  at: 

description     

discharge   

gage  height* 


I'le  Plant  Creek.  Colo..  In— 

Crand  Ulver  basin : 

discharge 

Pine  Creek.  C'nl..  near- 
Round  Valley  : 

description    

dlacbnrga 

gage  heights 

Pino  Creek.  Colo..  In — 
llriind  River  basin  ; 

discharge 

Pine  Creek.  Nev..  at— 
I'allaade : 

description    

disthnrge 

gage  helghta___ ItWIB 

Pine  Creek.  Wyo.,  near— 
Fremont  Lake: 

discharge 

Pine  Station.  Cal. 

Little  Truekee  River  near 
description    

discharge,   monthly  __ 

gnge  heights   _ 

Pirn  Creek.  Cal..  tn— 

Hania  Clara  River  basin : 

Pitkin.  Colo. 

Swarm  Creek  nt : 

discharge 

Pftt  River  nt— 
Pltrvllle.  Cal. : 

discharge 

Plunge  Creek  In— 

Sun  fa  Ana  River  Win.  Ci 

discharge 

I'ole  Creek.  Utah. 

discharge     

Pole  Creek.  Wyo..  below— 
tliilf  Moon  Lake: 

discharge    

Pool.  Cola. 

Trout  Creek  at : 

discharge     


discharge,    monthly "I 

gage    heights _  >* 

rating   table  ___ _  *» 

Powder  River  nenr— 
Baker  City.  Oreg. : 

description __  WO-*.11 

discharge     *" 

gage  heights _..  ,J1 

I'reslo.  IdahT). 

Bluckfool  River  nenr: 

description    _ "I 

discharge     **' 

gage  heights H 

Preston.  Idaho. 

Bear  River  at :  _ 

description    13S-1** 


est  on,  Idaho — Cent  limed. 
Bear  River  al— Continued. 

discbarge     

gage  heights 

Ice  Road  Bridge,  Utah, 

River    at.     See    Du- 
chesne    Hirer     near 

lest  River,  Idaho. 

Pend  Oreille  River  at : 

description 

discharge    

gage   heights 

Priest  River  at : 

description    

discharge     

gage  heights 

rIMt  River  at— 

Priest  River,  Idaho : 

description 

discharge     

gage  heights 

rospect,  Idaho. 

Willow  Creek  near : 


309-iOO 

400 

400-101 


gage   heights— 
rosser  Creek  near — 

description 

j.-jiKe    Iii'IbIH* 
IloUnrt  Mills,  Cal. 
description 


gage  heights 

rovo,    Utah,    Provo   River   near. 

Bee  Provo  River, 
rovo  River  near- 
Pro  vo,  Utah : 

description 1*0-141, 

discharge  

discharge,   monthly 

gage  heights 141, 


rating  I 


ancherla  Creek.  Cal.,  In — 
iietch  Hetchj  Valley: 

(lidChargu 300 

Missoula,  Mont.: 

discharge   400 

nvensdnle.  Wash. 
Cedar  River  near : 

description 463-464 

discbarge  464 

discharge,    monthly 405 

gage   heights-.- —  464 

rating  table 463 

awson  Canal  near- 
Bishop,  Cal.  I 

description 215-210 

discharge    216 

gage  heights 210 


Red  Bluff.  Cal.  Page. 
Sacramento  River  near : 

description 2T8-2I0 

discharge  279 

discharge,    monthly 2S0 

grtge    nelghln 280 

rating  table..- ■       280 

Red  Lake  River  at— 
Crookston,  Minn. : 

description 491-402 

discharge    492 

discharge,   monthly 404 

gage   heights— 492-403 


rating  ti 
Grand  Forks, 
discharge 
Red  Mountain,  Cal. 
King  River  at : 
description  .. 

discharge 

discbarge,    mi 
ige   heights. 


Dak.: 


4SI3 


rating  table 

I  ronton,  Colo. : 

discharge 

J  River   (of  the  North) 


description 

discharge  ■- 

discharge,  monthly  .. 

tax  heights 

rating  table 

forks    at    Grand    Forks, 
Dak. : 
discharge   

Grand  Forks,  N.  Dak. : 

description 

discharge   

discharge,   monthly  .. 

gage  heights 

rating  table 

Reed  Creek  In — 

Tuolumne  River  baaii 


Cal.: 


Ren  ton,  Wash, 

Cedar  River  at : 

discharge   

Rlalto    Canal     and     Lytle    Creek, 


Rive 


discharge   . 
Riley,  Oreg. 

Silver  Creek  near : 
description  _. 
discharge 


Hlnc 


i,  Cal. 
Chlno  Creek  net 

dlacborge   _ 
Santa  Ana  Rive 

discharge  . 


Ban  flulirlcl  lttver  HI  : 

discharge   

IveMlde,  Wash, 

Jtiliniuin  Creek  lit  I 

ilmerlptlon 

ilisrlmrgH.   monthly 

gnge    brlKhU — 

milDR  tsble 

oaring  Fork  of  Vamps  River  at — 
MM  Stlllwuier.  Colo. : 

iTIllftllt*   — 

[oaring  Forks  at  — 

oienwood  Springs,  Colo. : 

dlschtiriw   03 

fit  II  ft  *  H  am  I  sh  River  near; 

ilmcrlptfoa 474 

gage    hclglita---— 4T6 

bJHtMB  Crock,  Nev. 

discharge  2J0 

dlfchc*  from  : 

iHs.-li.irge   S87-SW 

Round  Valley  i 

ilmcrtplion —  -  201 

dim' b  urge    207 

ttr.se    height* 206 

lock  Creek,  Wash.,  at— 
Bock  Lake : 

description 416-416 

discharge 41ft 

gage    heights —  410 

Rook  l.ake.  Wash. 

description   415-418 

discharge   _ 410 

Kiiire    heights *'0 

Hoik  Point  River.  DM. 

dlsrhiirge    ... 188 

Rodi'nbahs,  Nev.,  Raat  Fork  Car- 
son Iliver  at.  (fire 
Kaat  Fork  Cut-son 
River   nenr  Gardoer- 

Vtllp.l 

Roger  milch.  Net. 

IliiinUi.ldl   River  at  t 

dlschnrge 220 

Suit  River  nt  reservoir  alt e  at  : 

description _  48 

discharge    42-4S 

discharge,   ntonliily 45 

gage  holEhts 44 

Toolo  Creek  at  i 

description _  4fl 

discharge   40 

discharge,   monthly 47 

gage   heights 40-41 

Itosssco  ranch.  Cat. 
Reed  Creek  m  : 

discharge    S00 


discharge    

Round   Valle.v.  Cal. 

Owens  Itlvi-r  near: 

description 

discharge   

sage   heights 

description   

discharge    

guite    heights 

Rock  Creek  near : 

description 

discharge    

gage    heights 

Hull  Creek  In— 

Santa  Ynea  River  basin,  Cal, : 

Russian  River  at— 
IIeoldsi.org,  CM  : 

discharge   


discharge.    monthly  . 

gage   heights 

ratine  mt.tr 
Jelly*  Perry,  Cal.  : 


\ 


hont.  Idaho, 
ton  River  near 
■  I-  -      :■■  ■  -i   . 


81,   Mary  Kiv-r  n 


8wirt  current  (T 
description 

discharge   . 


JSiary  Klver  at  aad  near — Cod 

Cards  too.  Alberta — Continued 

gmge   heights 

IND 

Page. 

478 
478 
504 

483-484 
484 

480 

484-485 

485 

307 

307 

TW  300 
300 

3(12 
301 

38-37 
38-39 

40-41 

40 

40-11 

42 

45 

401 

35*0-3  r.i 

i 

348 

EX 
Ba 

Gabriel  River  at  aod  Dear— 

Continued. 
Rivera,  Cal. : 

025 
I  ■age. 

Main.  Modi.,  discharge 

.St.  llsrj.  Mont. : 

Studebaker.  Cal. : 

discharge   

Gabriel  River  and  canals  nt — 

Aiuaa.  Cal. : 

description ■ 

discharge    

Gabriel  River  tuisln,  Cal. 
dltcbea  Id  : 

349 

discharge,   monthly 

gage  heights 

3^8-3'JO 

loa.  Utah. 

discharge  

ditches  in: 

•eepBge  hlensuremenls 

Prauclx-n  Rny  drainage: 

description . 

Frnnclsqulto  Creek  In— 
Santa  Clara  River  bnsln  : 

discharge.  

Joaquin  lllver,  Cal. 
at  Ilerndoti : 

description 

34 1 

ItnoQ  Creek,  Cat..  In— 
Kern   Klver  baaln  : 

344 

.loon  Creek.  Wuh..  near— 
Malott  : 

303 

discharge 

discharge,  monthly 

below  mouth  of  Chlqultn  Ban 
Joaquin  : 

rating   table 

alt  Elver,  Aril.,  at — 
McDowell : 

Jose  Creek  Id — 

Son  Gabriel  River  bnaln,  Cal. : 

description     
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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Hydrographic  Branch, 
Washington,  D.  C,  December  h  1903* 
>ir:  I  have  the  honor  to  transmit  herewith  a  manuscript  by  Prof. 
D.  Harris  on  the  "  Underground  Waters  of  Southern  Louisiana," 
which  has  been  added  short  discussions  of  certain  economic  features, 
luding  the  uses  of  underground  waters  for  water  supplies  and  for 
a  irrigation,  by  Mr.  M.  L.  Fuller.  The  part  by  Professor  Harris 
tn  elaboration  of  a  portion  of  an  earlier  paper  published  in  the 
>orts  of  the  geological  survey  of  Louisiana,  and  by  means  of  its 
*criptions  and  illustrations  brings  out  clearly  the  nature  of  the 
iurreiice  and  the  importance  of  the  underground  water  resources  of 

*  region  considered.  It  is  believed  that  the  discussion  of  water  sup- 
Bs,  by  reiterating  the  importance  of  pure  sources,  will  hasten  their 
roduction.  The  irrigation  of  rice,  though  yet  in  its  earlier  stages, 
s  already  increased  tenfold  the  value  of  land  over  large  areas,  and 
i  publication  of  information  which  will  in  any  -way  call  attention  to 

*  importance  of  underground  waters  in  its  development  will  be  of 
isiderable  value.  I  would  recommend  that  the  report  be  published 
the  series  of  Water-Supply  and  Irrigation  Papers. 

Very  respectfully, 

F.  H.  Newell,  Chief  Engineer. 

Hon.  Charles  D.  Walcott, 

Director,  United  States  Geological  Survey. 
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DERGROIM)  WATERS  OF  SOUTHERN  LOUISIANA. 


By  Gilbert  D.  Harris. 


PREFATORY  REMARKS. 

the  writer's  studies  of  the  geology  of  southern  Louisiana  during 
ast  three  years,  opportunities  have  presented  themselves  for  col- 
ng  data  relating  to  the  underground  waters  of  this  section  of  the 
;..  A  brief  summary  of  the  data  so  collected  was  given  in  Part 
f  the  report  of  the  State  geological  survey  for  the  year  1902,  in 
ial  Report  No.  6,  "The  Subterranean  Waters  of  Louisiana." 
e  the  publication  of  this  work  one  winter  season  has  been  .spent 
outhern  Louisiana  in  general  geological  work,  and  one  month 
ie  20  to  July  20,  1903)  has  been  devoted  to  tield  work  bearing 
usively  on  water  supplies.  This  report,  therefore,  may  be  con- 
red  as  an  enlarged  and  revised  edition  of  the  special  report  named, 
d,  in  large  measure,  on  facts  gathered  by  the  writer  while  he 
employed  by  the  State  of  Louisiana.  After  this  explanation  it 
is  scarcely  necessary  to  use  quotation  marks  or  to  give  precise 
rences  in  every  case  where  facts  have  been  taken  from  the  earlier 
>rt. 

i  man}'  instances  the  height  above  tide  (mean  sea  level)  of  stations 
g  the  Southern  Pacific  Railroad  will  be  found  to  vary  as  much  as 
et  in  the  two  reports.  This  is  due  to  the  fact  that  early  eleva- 
s  furnished  by  this  road  to  the  United  States  Geological  Survey, 
published  in  Bulletin  160,  were  different  from  those  now  posted  on 

stations  along  the  line  throughout  southern  Louisiana  (see  PL  I). 
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UNDEROROUND    WATERS    OF    SOUTHERN    LOUISIANA. 


PRECIPITATION. 

Lust   year's   Weather   Bureau  report  gives    the  following  Wpm 
regarding  precipitation  at  several  stations  in  southern  Louisiana: 


ill  afrlflVni*  in  ttmlhrru   ItoUMk 


Alt'siiu'lrin _.|  45.34 

Amite 41.44 

Cheneyville I  40.74 

Clinton , !  52.29 

Hammond 47. 01 

Lafayette... 36.35 

Lake  (.'buries \  41.19 

Opel.msus I  ;».  77 

Sogmtova 4».i* 


From  this  it  appears  that  the  average  annual  precipitation  in  tl 
part  of  the  State  is  about.  55  inches.  This  means  that  each  acre  J 
land  receives  more  than  double  enough  nun  water  to  irrigate  il  prop- 
erly if  planted  in  rice.  But  much  of  this  water  is  lost,  so  far  as  agri- 
cultural purposes  are  concerned,  by  flowing  away  in  surface  stream* 
to  the  Gulf.  Much,  too,  that  descends  into  the  soil  and  lower strati 
of  the  earth,  doubtless  leaches  out  into  the  Gulf  underground.  (.'nfor- 
tnnately  for  our  present  study,  the  main  local  streams  of  southern 
Louisiana  have  never  been  gaged,  and  consequently  the  amount  of 
water  that  reaches  the  sea,  even  by  surface  streams,  is  not  know* 
The  extent,  therefore,  to  which  the  total  amount  of  rainfall  may  bf 
utilized  as  deep-well  water  can  not  at  present  be  even  approximate 
estimated.  That  much  rain  water  is  absorbed  and  transported  todis- 
tant  places  through  underground  porous  layers  is  evident  from  tbe 
existence  of  many  satisfactory  deep  and  artesian  wells  throughout  \\# 
southernmost  parishes  of  the  State.  Yet  it  is  often  held  that  the  sup- 
ply of  deep  waters  may  be  derived  from  large  bodies  of  neighboring 
water— for  example,  from  lakes  and  rivers  and  small  streams  thathaTe 
a  greater  altitude  than  the  surface  of  the  water  in  the  deep  wells- 
This  may,  indeed,  be  the  case  in  a  region  in  which  there  are  limesteM 
formations,  or  in  a  region  where  the  gradient  of  the  streams  ia  con- 
siderable and  erosion  is  scouring  and  cleaning  tbe  sides  and  bottom  of 
the  channels  and  where  practically  no  silt  is  being  deposited,  but  is 

■iV.  S.  Sept.  Agr.,  Add.  summary,  IMj,  touiil&ut  Section,  Weather  Bureau  OSIce,  New  OiIhu  U- 
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uisiana  none  of  these  conditions  exist,  so  far  as  the  larger  streams 
1  other  large  bodies  of  water  are  concerned.  However,  we  will 
nsider  with  all  necessary  detail  two  of  the  common  theories  advanced 
account  for  the  presence  of  water  in  such  apparently  immense 
umtities  beneath  the  surface  in  southern  Louisiana. 

GULF  WATER  AS  A  SOURCE  OF  SUPPLY  OF  DEEP  WELLS. 

It  is  frequently  asserted  that  the  continuance  of  southerly  winds  or 
igh  tides  causes  an  appreciable  rise  in  the  level  of  the  water  in  wells 
Dt  far  from  the  coast;  that  when  wells  are  vigorously  pumped  the 
Bter  level  descends  below  tide;  that  therefore  there  is  an  intimate 
>nnection  between  the  waters  of  the  Gulf  and  those  encountered  so 
mndantly  in  deep  wells. 

That  there  is  more  or  less  connection  between  the  fresh  water  under 
e  ground  and  the  salt  water  of  the  Gulf  there  can  be  no  doubt.  A 
iriation  in  the  height  of  the  water  in  a  few  wells  coincident  with  that 
a  neighboring  body  of  water  in  which  there  is  a  perceptible  tide 
as  long  ago  recorded  by  members  of  the  Louisiana  State  geological 
rvey  and  others.  That  there  is  no  underground  current  from  the 
ulf  landward  is  evident  from  the  facts  (1)  that  when  pumping  ceases 
r  a  few  hours  the  water  level  in  the  wells  quickly  rises  above  tide, 
d  (2)  that  any  water  derived  from  the  Gulf  would  possess  a  salti- 
iss  that  has  not  thus  far  been  recorded  in  any  deep  irrigation  well, 
ay  impediment  tending  to  retard  the  escape  of  the  underground 
iters  Gulfward,  as  the  weight  of  water  collected  from  long-continued 
avy  showers  or  the  backing  up  of  the  Gulf's  waters  from  the  south, 
ill  necessarily  raise  the  level  of  the  water  in  the  deep  wells  or  cause 
e  artesian  wells  to  flow  more  strongly. 

RIVER  WATERS  AS  A  SOURCE  OF  SUPPLY. 

In  1860  Raymond  Thomassy  a  published  his  Geologic  pratique  de 
Louisiane.  He  seems  to  have  been  greatly  captivated  with  the 
ea  that  a  large  amount  of  the  water  flowing  into  the  Mississippi  from 
»  various  tributaries  never  reaches  the  Gulf  by  surface  streams,  but 
absorbed  by  the  pervious  layers  that  form  the  banks  and  bottom  of 
e.  river,  and  is  carried  thence  through  underground  passages  and 
►rous  layers  to  the  Gulf  coast,  or  beneath  its  waters. 
Thomassy  was  of  course  not  aware  of  the  great  possibilities  of  irri- 
tion  in  southern  Louisiana,  but  had  he  lived  to  see  hundreds  of  10 
12  inch  wells  yielding  almost  rivers  of  deep,  cool  water,  he  would 
•ubtless  have  felt  that  his  absorption  theory  was  at  last  fully  proved, 
je  whence  could  all  this  underground  water  come? 

G^ologie  pratique  de  la  Louisiane,  par  K.  Thomassy  (accompagne'  de  G  planches),  chez  l'auteur, 
i  Nouvelle-Orleans  et  a  Paris,  1860. 
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No  definite  statements  can  he  made  regarding  the  amount  of  water 
furnished  by  the  rivers  of  Ixiuisiana  to  the  general  undergromui  ■ 
ply  until  the  topography  and  stratigraphy  have  been  determined 
detail.     Vet  it.  may  lie  shown  here  that  the  oft-repeated  popular  *t»!^ 
meiit  that  water*  of  the  Mississippi   River  supply  the  well-  in  M 
em  Louisiana  is  hut  partly,  if  at  all,  correct     Certainly  no  "veritabl 
river"  is  leaving  tin'  Mississippi  in  its  lower  roaches  to  force  iu 
laterally  for  long  distances  underground.     The  process  of  transferrin 
discharge  measurements  from  one  point  on  the  river  to  another, 
employed    by    Humphreys    and    Abbot"    in  their   delta    survey,  I 
shown  that  the  difference  in  discharge  at  two  stations  at  equal  stag 
in  the  river  is  duo  to  increment  of  water  from  tributaries  and  ion 
distributary  bayous  and  crevasses  between  the  two  places.     D»ilvd» 
charge  measurements  made  at  Vieksburg  were  compared  with  ihV 
charge  measurements  made  at  stations  op  and  down  the  river,  and  t!w 
agreed  In  a  remarkable  way. 

In  other  words,  there  is  no  difference  in  the  amounts  of  discharge 
Vieksburg  and  Carrol  Hon,  (ft*  CMimple,  that  can  not  he  explain"!  by 
taking  into  account  the   difference    lietween  water   received  jiiuI  tl 
given  up  by  surface  chininels.      The  absorption,  therefore,  of  the  Mi*- 
sissippi's  waters  by  underground  porous  layers  is  a  subject  thai  i*  of 
no  importance  in  the  present  import. 

The  impropriety  of  assuming  that  variations  in  "head"  noticed 
deep  wells  located  at  any  considerable  distance  from  the  M UNSQ 
are  ilue  to  difference  in  the  stage  or  height  of  the  river,  is  evident  frost 
facta  presented  farther  on  in  this  report.  It  is  fortunate  tli:it  the 
measurement*;  of  well  stages  here  recorded  were  made  mostly  in  the 
spring  of  l!>ol,  especially  in  April  and  May.  The  wells  showed  i 
slight  temporary  rise  about  April  2:2,  due  to  local  showers,  but  there- 
after the  usual  marked  decline  for  the  summer  went  steadily  on.  K<* 
so  the  river;  it  gradually  rose  till  it  reached  the  highest  point  of  a* 
season  on  the  dates  which  follow,  at  the  localities  designated:1  Mir 
16,  Vieksburg,  Miss. ;  May  15-16,  St.  Joseph.  La.;  May  16-17,  Nateheft 
May  IT,  Red  River  Landing;  May  17,  Rayon  Sara;  May  IT.  Bit  on 
Rouge;  May  10,  Plaouemine;  May  1!>,  Donaldsonville;  May  15.  Col- 
lege Point;  May  17  and  20,  Carrollton.  After  these  dates,  at  1  he  sta- 
tions named,  the.  river  began  to  decline. 

The  cross  sections  presented  in  tigs.  *  and  it  (pp.  1'S*.  8(1)  *no* 
clearly  the  behavior  of  deep  waters  in  the  vicinity  of  large  stream 
channels.  There  is  therefore  reason  to  suppose  that  the  Missi.— iff11 
arid  other  large  streams  serve  as  drains  on  the  underground-":^ 
supply  rather  than  jus  feeders. 

"Rii[K>n  up™  ilip  physics  unci  Iiyrlmnlfra  "f  lln?  Mississippi  River;  upon  liic  protrcimn  °' ,fc* 
alluvial  regime  rrtira  overflow,  i-tc-  rmfe-eluii.il  nipw  No,  13.  rorpe  of  Engineer*.  I'.  S.  Arao.'*1- 

s<*icprtni  i.nsTfp,  pp.  ■2no.  8Tje-a63. 

BfiUiges  of  th«  Mimfotppl,  etc.:  Htm,  Klv,  CocntH.,  iwn.  SI.  Units,  Mo.,  MiwlMippt  Rlvrr  B» 
mission  Pilot,  1WK, 


"■    Ills, 
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TOPOGRAPHY  OP  SOITTHERN  LOUISIANA. 

iince  the  cause  of  flow  of  underground  waters  must  lie  due  mainly 
(he  action  of  gravity,  it  follows  that  the  surface  features  of  the  land 
e  a  marked  influence  on  the  rate  of  underground  as  well  as  of  over- 
mnd  flow.  Southern  Louisiana  has  only  just  begun  to  cooperate 
b  the  General  Government  in  the  construction  of  detailed  topo- 
ipliic  maps,  so  it  is  not  possible  to  show  the  surface  features  as  well 
could  be  desired;  yet  private  individuals,  corporations  (such  as 
(road  and  canal  companies),  United  .States  engineers,  and  members 
the  State  geological  survey  have  done  a  large  amount  of  spirit 
eling  throughout  the  area,  and  from  such  data  it  has  been  found 


ssible  to  compile  a  small-scale  contour  map  (PI.  I)  and  a  still  smaller 
lex  map  (tig.  1)  to  the  topography  of  this  part  of  the  State. 

TOPOGRAPHIC  SUBDIVISIONS. 


8WAM1'-UKE 


To  this  sulnii  vision  may  be  assigned  in  general  that  portion  of  the 
itc  having  an  elevation  alnive  tide  of  less  than  30  feet  (see  tig,  1). 
size  is  surprisingly  great  when  compared  with  that  of  the  more 
rated  areas.  PI.  I  represents  an  area  in  Louisiana,  exclusive  of 
ge  lakes,  bays,  etc.,  covering  2-S.!«>n  square  miles,  of  which  15,S(M) 
below  the  20-foot  contour.  The  Five  Islands  in  Iberia  and  St. 
try  parishes  are  the  only  areas  furnishing  what  might  Iki  called 
able  relief  in  this  subdivision  of  southern  Louisiana.  One  '■island"' 
>s  to  a  height  of  l.">0  feet  alwre  the  surrounding  marsh  land;  others 
but  two-thirds  or  half  as  high.  Since,  however,  the  diameter  of 
largest  is  only  approximately  2  miles,  their  total  area  is  extremely 
igniflcant  when  compared  with  the  vast  extent  of  lov;  huvl  ^.Ivsroh. 
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on  tin'  map.  Southern  ( ameron  and  Vermilion  parishes  contain  e\'t"n- 
mvii  Hwamp  tract*  that  lie  Mineral  miles  back  from  the  (in If  border. but 
close  to  the  Gulf  there  are  several  remarkably  persistent 
£  dry,  nandy  ridges  that  rise  from  5  to  10  feot  aliove  mem 
$  tide  (see  PL  I).  In  the  swampy  area."  there  are  several 
,:  broad  and  very  shallow  lakes  or  hays,  as  may  be  mu  '■ 

j  consulting  the  same  plate.     They  rarely  show  a  depth  g) 

more  limn  16  or  90  feot,  usually  mueh  "less.  The  bayou* 
and  rivers,  however,  have  cut  very  deep  channel*  through 
these  lowlands.  Depths  of  gQ  to  40  feet  are  by  no  BMM 
unusual,  while  the  Mississippi  has  lone;  stretches  of  ehaa- 
ncl  that,  range  in  depth  from  "a  to  00  feet,  ami  occasional 
7  pools  yoi)  feet  deep.     The  manner  in  which    the   ground 

I  n  lopes  above  Sbd  below  Gulf  level,  the  basin  like  charae 

I'  ter  of  the  lakes,  and  (.lie  deepness  of  the  river  channel- 
5  are  typically  shown  in  fig.  2. 

The  topography  of  the  region  lying  hoi  ween  I^ake  Pont 
1  ,  I'harlrairi  anil  tin-  Alchafahiya  Ifivrr  the  so-called  delta 
i  1  region  of  the  Mississippi— deserves  a  few  additional  [ 
■=  7      marks. 

«  9  Large  areas  iu  this  tract  are  scarcely  above  sea  levl. 

M  Tile  figures  shown  on  1*1.  I,  along  I  he  Southern  I'acihY 
s  *  Railroad  from  New  Orleans  to  Morgan  City,  indicate  fieri 
5  £  above  tide.  Here,  as  in  all  mature  river  flood  plain-. 
B  %  there  is  a  tendency  to  deposit  sediment  along  the  imini'- 
^  a  diate  banks  of  the  streams  so  as  to  form  low,  natural 
|  \  levees.  This  feature  is  indicated  to  some  extent  by  thr 
%  »  figures  just  referred  to.  but  in  the  lower  delta  region  it 
=  |  is  clearly  seen  along  the  sea-level  line.  Nearly  all  the 
^  j?  streams  are  leveed,  as  it  were,  out  into  the  Gulf,  cspe- 
|  eially  the  Mississippi. 

ft  The  large  cjuantitios  of  water  that  have  passed  over  thi* 

~r        delta  region  in  comparatively  recent  geologic  times  hav*' 

=         kept  its  surface  from  rising  above  sea  level  at  the  satae 

f  rate  as  did  adjoining  portions  of  the  State  lying  north. 

5         east,  and  west.     The  result  is  that  this  region  has  lteen 

eroded    by  waters   coming   from    nearly  all    the    middle 

-         Western  States,  whereas  the   adjoining  traet.s  have   brill 

i  worn  down  only  by  the  results  of  the  precipitation  irp»n 

their  own  area.     Now,  river  action  is  gradually  building 

up  this  delta  region,  whereas  to  the  east  and  west  the  land 

airfnce  is  being  gradually  degraded. 


S    s 


RKC1ION  OF  PRAIRIES  and  low,  rolling  hills. 


3      i  There  is  naturally  no  sharp  line  of  demarcation  between 

tills  topographic  division  and  the  one  just  described.    Tbe 

swamp  and  lake  regions  gradually  become  drier  to  the  north,  and  tV 

fornnT  Gulf,  lake,  or  swamp  bottoms  assume  the  role  of  "crawfish" 
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This  is  specially  true  of  the  low  plains  west  of  the  Atchafa- 
In  general,  this  region  may  be  approximately  defined  as  extend- 
»m  the  20-foot  to  the  100-foot  contour  line.  For  a  stretch  of  about 
in  width  west  of  the  Mississippi  the  general  appearance  of  this 
Son  is  somewhat  changed  by  the  erosion  and  the  alluvial  deposits 
this  great  stream  and  its  tributaries  or  distributaries.  East  of 
»  Mississippi,  however,  the  prairies  again  appear  here  and  there, 
ugh  the  forests  often  descend  to  the  very  edge  of  the  swamp  lands. 
the  100-foot  contour  is  approached,  the  land  becomes  dissected  by 
mcrous  small  streams,  and  when  cleared  of  its  forest  growth  prc- 
its  a  decidedly  rolling  surface.  East  of  the  Mississippi  the  plains 
ng  near  the  level  of  the  20-foot  contour  are  still  in  places  thickly 
dcd  with  graceful,  palm-like  "long-leaf"  pines.  Their  years  are 
inhered,  though,  as  the  many  huge  sawmill  plants  in  their  midst 
J  attest 

Die  soil  of  the  region  or  zone  that  lies  nearly  at  the  level  of  the  20- 
it  contour  is  decidedly  clayey  and  u tight-bottomed,"  a  feature  of 
sat  economic  importance  to  the  rice  planter.  Farther  up,  toward 
1 100-foot  contour,  the  soil  is  more  Handy  and  is,  therefore,  more 
rvious  to  surface  waters.  This,  too,  as  we  shall  see  later  on,  is  an 
aremely  fortunate  circumstance  so  far  as  the  supply  of  underground 
tor  farther  south  is  concerned. 

HILL   LANDS. 

Is  the  low  lake  and  swamp  lands  pass  gradually  into  the  prairies,  so 
5  upper  undulating  prairie  and  timber  lands  pass  gradually  into  the 
>re  abrupt  dissected  area.  The  chief  difference  to  be  noted  is  that 
this  last  subdivision  the  streams  are  so  numerous  and  their  vallevs 
deep  that  there  is  little  left  of  the  old  sea-bottom  plain  out  of  which 
i»  rugged  topography  was  carved.  As  the  surface  of  the  land  in 
is  area  rises  from  100  feet  to  over  400  in  a  distance  usually  less  than 
wn  the  sea  margin  to  the  20-foot  contour,  it  is  no  wonder  that  the 
tects  of  erosion  arc  well  marked.  Here  the  soil  is  still  more  gravelly 
sandy  than  in  the  belt  below  the  100- foot  contour.  This  fact,  too, 
is  much  to  do  with  the  rapid  erosion  that  is  apparent  on  every  hand, 
small  exception  to  the  general  appearance  of  these  u  long-leaf  pine 
11  lands"  is  to  be  seen  in  the  calcareous  prairies  (Anacacho)  near 
eesville,  Vernon  Parish. 

STRATIGRAPHY  OK  SOUTH KRX  LOUISIANA. 

GENERAL  CONSIDERATIONS. 

So  far  as  underground  waters  are  concerned  the  stratigraphy  of 
'Uthern  Louisiana  is  very  simple,  for  nearly  all  of   the  wells  dis- 
used in   this  report  are  in  very  young  or   Quaternary   deposits, 
irb  101—04 2 
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UNDERGROUND    WATERS    HE    SOUTHERN     I.OITISIA8A. 


BATS  and  thi-tv.   td  be  smv,  pfiVn  and   uplifts  of   thp   oldfr  ki 

uppnuu*)i  I  he  surface,  or  even  protrude  above  tlit*  gW9ll  levi'Urti 

land,  bat  Midi  uplifts  are  generally  of  ex- 

t ri'Mn-lv    Imitl  iiiiliiri'.     The  Five  Isltuids, 

for  example,  streteh  along  the  coast  for  a 

ilisluiKK'  of  OVW  35  miles,  hut  the  greatest 

diameter  of  the  largest  OIW  is  only  Smites.        nmdci 


A  train,  these  Five  Islands  are  separated  by  a  stretch  of  25  miles  U 
the  truncated  cone  at  Anse  \a  Butte,  ox  \v$  1%  ot  to  miles  from  **] 


i 
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structures  at  Sulphur  and  Vinton.  The  Cretaceous  limestone  of 
ou  Chicot  in  00  miles  north  of  the  northernmost  island.  There 
doubtless  other  and  undiscovered  irregularities  in  the  underlying 
ts  in  southern  Louisiana,  but  they  »re  so  evenly  blanketed  over 
Quaternary  clays  and  sands  that  there  is  no  evidence  of  their 
rtence. 

Hie  two  cross  sections  herewith  given  show  the  general  stratigraphy 
the  water- 1  tea  ring  sands  in  southern  Louisiana  (see  figs.  3  and  4). 
her  sections  can  be  constructed  by  placing  in  juxtaposition  well  see- 
Kisthat  have  l>een  taken  along  some  one  general  trend.  Ou  PL  II  is 
own  the  stratigraphic  relation  of  the  Iteds  encountered  in  well  sec- 


a*  at  Alexandria,  Marksville,  St.  Martinville,  Napoleon villc,  and 
W  Orleans.  Fig.  5  is  a  similar  section,  extending  from  a  point  H 
es  northwest  of  Covington  to  New  Orleans. 

TERTIARY. 


n  considering  the  Quaternary  sands  of  litis  region,  it  seems  proper 
ake  some  notice  of  the  beds  upon  which  they  lie.  Again,  if  the 
ntry  around  Alexandria,  for  example,  be  included  in  the  region 
i  called  southern  Louisiana,  this  discussion  should  embrace  a  con- 
ration  of  the  outcrojw  of  Tertiary  (Oligoccne)  rocks  in  that  neigh- 
hood,  which  are  of  considerable  importance  in  connection  with  (he 
ply  of  underground  potable  waters  of  the  State.  The  well  of  the 
xandria  Ice  and  Storage  Company,  recently  put  down,  will  give  a 

idea  of  the  character  of  the  Oligoceuc  (drand  (hilf)  material  in 

part  of  the  State.      Its  wet  ion  is  as  follows: 
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Si-rli-m  -if  ■'•■'!!  i.f  AU-fi iittria  !<:■  uml  Sl-rn-ji-  Ohii/hjuii,  .  1',  \sandria,  Ia. 
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This  well  is  provided  with  a  7<>-foot  xtrainer,  and  before  it** 
cleaned  had  11  flow  of  125  gallons  a  minute,  according  to  the  report  »< 
a  local  paper. 
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The  somewhat  misleading  information  received  at  Alexandria  two 
jrears  ago  regarding  the  material  passed  through  in  sinking  the  water- 
works well  would  have  inclined  one  to  place  the  water-bearing  sands 
here  at  a  horizon  that  is  manifestly  far  too  low.  The  great  thickness 
of  the  Grand  Gulf  beds  here  is  surprising,  but  the  description  of  the 
material  penetrated  certainly  places  it  in  this  division  of  the  Tertiary. 

The  several  fine  flowing  wells  at  lioyce  are  evidently  mainly  if  not 
wholly  in  this  horizon,  though  perhaps  the  one  810  feet  deep,  which 
yields  gas  with  the  water,  may  have  a  somewhat  lower  origin  than  the 
shallower  ones. 

Similar  water-bearing  Grand  Gulf  sands  on  the  Ouachita  River  near 
Catahoula  Shoals  have  already  been  described." 

It  is  doubtful  whether  these  beds  have  ever  been  encountered  in 
drilling  for  water  or  oil  farther  south  in  Louisiana,  except  perhaps 
around  some  of  the  local  upheavals  or  buried  cones  already  referred 
to.  The  most  probable  exception  is  the  Spring  Hill  oil  well,  not  far 
east  of  Kinder,  where,  at  a  reported  depth  of  1,500  feet  (probably 
about  1,200),  the  writer  observed  that  the  drill  was  passing  through 
sharp  quartz  sand,  mixed  with  flakes  of  green  clay.  It  was  reported 
that  a  soft  sandstone,  about  14  feet  thick,  was  penetrated  by  the  drill 
just  before  the  writer's  visit. 

MIOCENE. 

There  is  little  if  anything  in  the  stratigraphy  of  these  rocks  that 
concerns  us  here.  Their  position  must  be  such  (see  figs.  3  and  4)  that 
their  water  supply  would  be  very  uncertain,  both  as  to  quantity  and 
quality.  They  probably  contain  salt  water,  and  this  has  been  found 
in  them  by  many  of  the  oil-well  drillers.  From  samples  of  well  bor- 
ings already  studied,  it  seems  probable  that  where  there  are  no  local 
disturbances  these  beds  in  southern  Louisiana,  say  along  the  thirtieth 
parallel,  scarcely  ever  rise  above  a  plane  that  lies  2,000  feet  below  sea 
level. 

QUATERNARY. 
SUBDIVISIONS. 

The  longer  the  geology  of  southern  Louisiana  is  studied  the  more 
futile  appears  the  attempt  to  make  satisfactory  subdivisions  in  the 
Quaternary  deposits — subdivisions  that  have  any  definite  time  or 
structural  limits.  Differences  in  conditions  of  deposition  during  the 
same  period  of  time  have  produced  results  that  vary  greatly  in  differ- 
ent localities.  The  same  differences  in  conditions  of  deposition  that 
we  see  to-day  at  different  places  in  southern  Louisiana,  producing  the 
sea-marsh  clays  with  vegetable  and  brackish-water  organic  inclusions, 

"Report  <Ji*ol.  Survey  I,oui.siaiia  for  11XW,  p.  '211. 
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tin-  yellow  -and  ridge*  with  no  abundance  of  purely  marine  lib, lo 
purely  fiv-.li- water  alluvium. and  the  alluvium  intermingled  n 
sands  at  the  mouths  of   the  larger  rivers,  all    seem    to   bat 

throughout  Quatenairy  time*.     The  mistake  that    tms  I n  made  ia 

assigning  to  the  "Port  Hudson  group**  a   apeciaJ    place 
time  inaj  well  lie  illustrated  by  tin-  ease  of  the  ea*ual  theatei 
drops  in  <»i  u  play  on  die  lust  evening  of  the  season  and  obnerva 
earn  and  interest  the  peraoiue,  oostanoss,  etc.,  throughout  the  dUanri 
acta  and  leeneaof  the  pexforaanefl  Bod  ajnnwda  rrMiidmrfw  th*1  f*n 

that  this  |Kitlii-ulnrplay  was  given  at  this  place  at  this  pin*  liculnrtinu'. 

The  inveterate   theater-goer,   on  the   oilier   hand,    may    m 

of  special  inteiv-l  in  these  facta.  Par  be  may  know  that  that  play  !*<! 

Imh'h  running  at  that  place  not  only  that  particular  night  ! 

tin-  whole  M-H.-OM.    The  swamp  condition  of  tin-  "  Porf  Hudson"  hi 

been  truly  reproduced,  with  it*  clays, ''black  muck,'*  and  logs,!" 

depth  of  over  tSOii  feet  in  the  wells  of  southwestern   l>mi*iana:  tli 

eatuartan  clay  condition  (Pontehartrain  clay)  is  accurately  r 

Hi  depths  of  SO,  St«.  1,900,  and  is  heat  of  all  at  1,800  feet.  frrnealli  tl«l 

surface;   the  marine  winds  any   lie  found  at  various  depths.     Tbwk 

lied*  of  »o-ealled  Utfayette  graval  are  often  interspersed  wits,  the* 

'•  Port  Hudson "  elements. 

It  seem.-,  therefore,  that  if  there  is-  anything  to  be  gained  hy  apply 
ing  a  name  to  clays  that  were  evidently  dcjiositcd  in  braekisk-mtet 
bays,  estuaries,  and  lake*  along  the  fiulf  bonier,  some  such  term  w 
•'  Pontehartrain  claya"  may  be  used,  with  the  understanding,  bowertr, 
(hat  the  Dante  shall  denote  a  particular  kind  of  depositor  pha-i- "f 
deposition  having  no  special  time  value.  So,  too,  the  dcjaisits,  nramk 
alluvial,  containing  a  large  amount  of  vegetable  matte  I',  especially 
stumps  and  trunks  of  trees,  may.  if  necessary,  he  classed  as  Port  HiuUm 
clays;  and  marine  Bands  may  lie  referred  to  as  Biloxi  sands;  hut  inall 
rases  the  term*  must  In-  understood  as  denoting  mere  phases  of  ikf* 

I  tut  the  names  that  may  he  applied  to  the  different  portions  '  f  l'"' 
Quaternary  deposits  of  this  State  ure  of  little  importance  so  far  as  tl"' 
present  work  i-  concerned.  The  important  facta  are  these:  IVrvimi- 
material,  such  as  sand  (coarse  and  tine)  and  gravel,  alternate  with  ill1 
pervious  elay  Iteds  of  various  thicknesses  throughout  the  Quaternary 
deposits  of  southern  Louisiana;  these  licds  vary  greatly  as  regard" 
iiicloM-d  organic  remains  mid  products  of  decomposition  and  in  dJaVr 
ent  localities  are  inclined  at  different  angles,  the.  "dip"  lieing,  i-oaghlv 
speaking,  in  the  same  general  direction  us  the  sIojm'  of  the  siirfu"' 
of  the  land,  though  somewhat  greater  in  amount;  the  character  of  th'' 
water  is  greatly  modified  by  the  medium  through  which  it  passes;  the 
position  or  stale  of  the  water,  i.  e,.  whether  "deep  well  "or  artesian,'' 
is  dependent  largely  on  local  topography. 


LOCATION  OF  SJ-RiN 
THE  SEA  MARSH 
ABOUT  2   MILES   EAST   OF   THE  VILLAGE 


mi 
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the  generalized  sections  here  given,  running  north  and  south 
this  portion  of  the  State  (see  figs.  3  and  4),  no  attempt  has  been 

to  show  the  many  and  various  clay,  sand,  and  gravel  beds  that 

the  Quaternary  series  of  this  region.  The  fact  has  been  indi- 
however,  that  generally,  where  the  land  is  flat  and  erosion  has 

light,  the  latest  (uppermost)  layers  consist  of  tine  sand  and  clays. 

GENESIS   OF    DEPOSITS. 

statistics  upon  which  the  above-mentioned  general  statements 
sed  are  mainly  of  two  kinds — first,  well  sections  and  the  fossils 
xjk  material  accompanying  them,  and  second,  facts  noted  in  a 
rhat  detailed  study  of  present  areas  of  deposition  along  the 
»rn  border  of  the  State.  Well  statistics  will  form  an  important 
n  of  this  report.  Their  interpretation,  however,  depends  on  an 
ite  knowledge  of  present  conditions  of  sedimentation.  The 
ing  remarks  and  illustrations  will  therefore  serve  to  throw  light 
3  general  statements  already  made  and  give  a  meaning  to  the 
=*1  well  records  which  follow. 

:  shore  line  of  southern  Louisiana  is  generally  sandy,  and  there 
ften  sand  and  shell  ridges  extending  for  miles  parallel  to  the 

either  in  close  proximity  to  the  Gulf  or  some  distance  inland. 

more  distant  from  the  present  southern  border  of  the  land  often 
axial  directions  not  in  accord  with  those  nearer  the  Gulf,  as  may 
n  by  observing  the  direction  of  the  ridges  toward  the  eastern 
>n  of  Pecan  "  Island."  These  peculiar  forms  are  not  due  to  any 
lerable  extent  to  erosion.  Ridges  of  the  same  character  are  now 
formed  along  the  Gulf  border,  just  above  and  just  below  mean 

Off  Cameron  and  Mud  lakes,  for  example,  one  can  see  how, 
r  storms,  the  waves  have  beaten  up  the  sand  and  shells  in  ridges 

in  some  places  to  a  height  of  10  feet  above  mean  tide.  Out  in 
ulf  some  distance  from  the  land  the  same  force  is  at  work  making 
ibine  Shoals  (see  PI.  I.)  The  curve  of  Point  an  Fer,  off  Atchafa- 
Jay,  gives  a  strong  hint  as  to  the  formation  of  ridges  with  a 
somewhat  at  variance  to  the  general  direction  of  the  shore  line. 
)erniere,  Timbalier,  Ship,  and  Cat  islands,  and  the  Chandcleurs 
robably  become  inland  ridges  like  Pecan  and  Grand  Chenier,  in 
west  Louisiana,  or  like  the  less  elevated  and  less  conspicuous 
•idge  encountered  in  sinking  the  foundation  for  pumping  station 

for  the  drainage-  of  New  Orleans. 

!  dimensions  and  general  character  of  these  ridges  are  well  shown 
f.  6 A.  PI.  Ill,  A,  taken  from  the  Louisiana  report  of  1002 
it.,  PI.  IX),  shows  Mermentau  River  flowing  in  a  westerly  direc- 
3r  some  distance  before  it  finally  breaks  through  the  ridge  on  its 
d  the  Gulf.     To  the   right  the  sea  marsh  stretches  awav  to  the 
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east  and  south,  wiili  its.  praters  pwotieaUy  attiulf  level.  At  tbabonki 
of  the  Gulf,  another  though  less  important  ridge  is  being  fetttri 
at  the  present  day.  Thl»  statement,  however,  la  not  meant  tDuplj 
that  the  large  ridge  shown  in  PI.  Ill,  A,  is  of  any  other  than  l*i" 
Pleistocene  origin.  In  fact,  the  white  objects  shown  in  the  Gocfjgfouni! 
of  the  view  are  remains  of  large  molluacan  species  similar  to  the* 
now  living  in  the  (lulf  mid  along  the  Atlantic  coast.  Notice  should 
he  taken  of  the  fact,  however,  that  these  shells  are  all  of  marine  origin 
The  few  RongiH  mixed  with  them  show  considerable  river  and  w* 
erosion,  and  have  evidently  been  washed  into  this  marine  ■seambli? 
by  Gulf  ward  flowing  streams. 


The  wands  and  shells  forming  these  ridges  absorb  enough  rain  wttir 
to  furnish  a  continuous  supply  to  many  springs  that  flow  out  nt  St* 
level  on  either  flank.  PI.  Ill,  S,  shows  the  location  of  such  spriiip 
along  the  line  of  and  between  the  great  live  oaks  that  have  given  ll«l 
name  of  Chanter  to  this  island. 

The  abrupt  transition  from  the  firmer  ridge  material  to  the  Bafts! 
marsh  ground  to  the  south  is  well  shown  by  the  (net  that,  tho agf'l 
oaks  nearly  always  incline  toward  and  finally  fall  into  the.  marsh  <t"  tl"' 
left  in  the  plate).  In  drilling  for  water  similar  abrupt  change- sn 
often  met  with  in  wells  but  a  short  distance  apart. 

On  the  north  or  opposite  side  of  the  ridge,  scarcely  three- fourth* "' 
a  milfl  away,  the  character  of  the  vegetation  and  deposition  is  von 
dillcrcnt  (see  I'l.  IV,  A).  The  marshy  land  is  less  even  or  is  slight!.1 
undulating,  showing  accordingly  all  stages  of  transition  from"  moi-t  to 
wet  lands  through  occasionally  inundated  swamps  to  areas  nearly  alwsy* 
beneath  the  water.  These  areas  are  receiving  sediment  from  the  flWl 
stages  of  the  bayous  and  hence  are  gradually  tilling  in  and  presinimlth 
rising,  irrespective  of  any  uplifting  movement  that  may  be  aflWfinj.' 
the  coast  as  a  whole. 

Such  areas  explain  the  way  that  the  deposits  encountered  in  tJic 
various  wells  to  the  north  were  formed.     The  occurrence  of  decayed 


-  ■  -■"  „i 


H  SIDE  OF  GRAND  CHENIEfi  ISLAND. 
Ai*ar  in  (ha  background  10  1ha  right.  naa*  tna  t'« 
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ivcs,  wood,  fresh-water  and  land  shells,  together  with  fragments  of 
irine  shells  in  many  tarings,  thus  receives  a  natural  explanation. 
Equally  interesting  and  important  in  the  formation  of  this  portion 
the  State  are  the  shallow  lakes,  reference  to  which  has  been  made 
discussing  fig.  2,  such  as  Sabine,  Calcasieu,  Grand,  White,  Maure- 
**,  Pontchartrain,  and  Borgne  lakes,  as  well  as  the  l>odies  of  water 
lied  bays  simply  because  they  are  not  so  completely  surrounded  by 
nd.  Of  these  bays  Vermilion,  CUote  Blanche,  Atchafalaya,  Caillou, 
jrrebonne,  Timbalier,  as  well  as  the  still  more  open  Chandeleur  and 
ississippi  sounds,  are  good  examples.  In  these  there  is  a  complete 
ries  of  beds  showing  transition  from  purely  marine  to  brackish  or 
en  fresh  water.  The  fulgurs,  naticas,  areas,  oysters,  tellinas,  and 
actras  in  the  open  sounds  give  place  in  the  more  inclosed  hays  to 
rstcrs,  mactras,  and  rangias,  while  in  the  still  more  inland  lakes  the 
ngias  lose  their  fellowship  with  the  salt-water  forms  and  live  in  com- 
rt  and  harmony  with  the  purely  fresh-water  unios.  This  condition 
ay  be  seen  in  Lake  Charles,  a  small  swelling  in  Calcasieu  River  about 
>  miles  from  the  coast. 

Marks  of  wave  action  and  heaps  of  brackish-water  Iiavyia -shells  may 
s. seen  along  the  low  shore  of  Lake  Pontchartrain,  shown  in  PI.  IV, 
\  The  characteristics  of  this  vast  expanse  of  shallow  brackish  water 
*serve  more  than  passing  notice  by  one  who  would  understand  the 
*neral  geological  historjr  of  southern  Ixniisiana.  It  would  scarcely 
5  an  exaggeration  to  assert  that  during  some  period  of  Pleistocene 
me  practically  all  of  the  land  area  of  this  part  of  the.  State  passed 
irough  a  Pontchartrain  stage.  By  this  it  is  not  meant  that  the 
hole  of  this  area  was  one  great  brackish,  inland  lake  at  the  same 
me;  far  from  it.  There  are  now  in  this  region  open  sounds,  more 
iclosed  bays,  still  more  landlocked  lakes,  growing  smaller,  usually, 
ie  farther  inland  the  body  of  water  lies.  North  of  Lake  Charles 
kto  is  an  extensive  swamp  area  that  has  the  appearance  of  being  an 
d  lake  IkkI  from  which  the  waters  are  nearly  drained  off.  Little 
ake  Charles  is  a  remnant  of  a  corner  of  this  former  extensive  body 
f  water.  Still  farther  up  are  The  Bays,  low,  flat,  level,  hard,  wet- 
ittomed  areas,  embracing  several  thousand  acres  of  land.  The  water 
id  oil  wells  that  have  been  drilled  during  recent  years  in  southern 
auisiana  seldom  fail  to  encounter  masses  of  li<nuji<!  shells  at  some 
ipth.  Water  wells,  at  Jennings  for  example,  sometimes  pass  through 
lied  of  such  shells  10  feet  thick,  lying  at  depths  ranging  from  r>o  to 
0  feet  below  the  surface.  On  the  shores  of  Lake  Charles,  Lake 
rthur,  Grand  Lake,  Berwick  Bay,  Lake  Pontchartrain,  and  else- 
lere  in  countless  localities  the  same  recent  Rauqia  can  be  siH%n 
aped  up  in  ridges.  At  Jennings  again  similar  Pontchartrain  clays, 
th  the  same  liangia*  are  generally  encountered  just  above-  the  oil  in 
ills,  at  a  depth  of  about  1,800  feet. 
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iFFKir  d:'  nir.  Mississirn  OS  .sti;ati<;|[U-iiy  m-' xilthkun  nai-uvi. 

The  Quaternary  11  inter itil  of  Louisiana  was  evidently  brought  to  it* 
ircsent  place  by  Mississippi  River  and  other  smaller  Si  roams  empfy- 
ng  into  tin'  Gulf,  us  it  thru  whs.  throughout  B  strct<-U  of  perfcqaH 
niles.  In  Tertiary  aw  well  as  Quaternary  time*  the  Mississippi  In* 
md  a  marked  intliienee  on  the  character  of  deposition  and  the  rlinr- 
tcter  of  life  to  he  found  in  this  .section.  In  .several  stage-  "I  ■ 
Eocene,  the  deposits  along  tlie  Mississippi  axis  are  decidedly  lignitic; 
rarther  In  tlie  east  and  west  they  are  more  marine.  Certain  slaps 
n  the  Oligocono  show  similar  conditions  and  differences.  It  must 
lot  surprise  its,  then,  to  find  that  the  greater  part  of  (he  Quaternary 
loposils  of  southern  Louisiana  are  composed  of  hod*  that  benpMJ 
•leu Hy  the  proximity  of  brackish  or  fresh  water  or  land  conditiim\ 
rt'fl  attribute  the  presence  of  tenucioiis  clays  in  the  wells  of  southern 
Louisiana,  In  a  depth  of  1,800  feet  in  places,  indin-ctly  to  the  maid 
Ming  in  of  the  Gulf  border  hy  (he  Mississippi  sedimentation.  In 
HUM  places  there  has  been  a  continual  loadingnnd  consequent  dtpffi 
lion  of  the  (iulf's  border;  this  has  given  rise  to  uplift*  in  region-  h| 
'in*  distant.  The  shifting  of  the  mouth  of  the  river  and  (In-  MB» 
pie ut  change  of  loading  point  has  caused  a  shifting  of  region  if 
lepression  and  upheaval.  If  the  region  of  uplift  is  some  dMtW 
from  the  coast,  then  shallow  sounds,  hays,  or  lakes  result,  according 
to  the  extent  of  the  uplifting.  These,  when  finally  tilled  with  I'ortt- 
chartniin  clays  derived  from  the  sediment  of  inflowing  rivers,  \tm* 
tin ongli  the.  sea- marsh  stage  into  '"crawtisli"  prairies,  when  the  region 
in  which  they  occur  has  I  men  elevated  a  few  feet 

Wave  action,  to  he  sure,  performs  a  significant  part  in  the  forma- 
tion of  certain  ridges  that  will  eventually  act  as  temporary  Inn-dors  to 
these  landlocked  bodies  of  water;  but,  after  all,  it  is  mainly  the  notion 
of  the  Mississippi  that,  causes  the  many  changes  of  level  that  iireso 
well  recorded  in  the  Quaternary  deposits  throughout  south  Louisiana. 
In  the  immediate  vicinity  of  the,  present  course  of  the  larger  rivers, 
especially  the  Mississippi,  Hiloxi  conditions  can  .scarcely  be  expected 
to  prevail.  Here  ami  there  will  be  ridges  of  sand  containing  a  parch 
marine  fauna,  but  they  will  be  notably  local.  Perhaps  no  lietler 
example  of  such  a  marine  oasis  in  beds  generally  of  a  somewhat  brack- 
ish waterorigincan  be  referred  to  than  the  sands  containing  beautifully 
preserved  seashells  at  pumping  station  No.  7  of  the  New  Orloan- 
Drainage  Works.  This  is  evidently  one  of  those  ridges  caused  ty 
wave  action  anil  slight  upheaval  t hat  have  served  to  cut  off  portion? 
of  the  Gulf  in  the  manner  described  above.  The  mouth  of  the  Mis- 
sissippi was  at  that  time  doubtless  as  far  up  as  Bayou  Sara,  and  it* 
waters  would  not  materially  modify  the  life  at  a  point  then  so  far  out 
at  sea.     So,  ton,  at  Napoleon villc,  the  fauna  at  a  depth  of  2,UM1  fn*1 
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ieenis  purely  marine.  When  this  fauna  lived  doubtless  the  mouth  of 
-he  Mississippi  was  as  far  north  as  the  point  named  above,  hence 
~ao  great  modification  was  brought  about  by  the  fresh  waters  of  that 
*freat  stream.  Later,  however,  the*  fauna  became  brackish,  with  a  pre- 
ponderance of  Iiangia  at  1,200  feet,  and  the  drillers  brought  out  a 
.arge  tooth,  equine  in  appearance,  from  a  depth  of  800  feet.  Largo 
quantities  of  Iiangia  have  been  found  in  a  well  near  Morgan  City  at  a 
3epth  of  about  500  feet,  and  specimens  of  the  same  species  were 
Dbtained  at  400  feet  at  the  Istrouma  Hotel  well  at  Baton  Rouge. 

SUBDIVISIONS    OF   SOUTHERN    TjOUISIANA,   BASED    ON 
UNDERGROUND  WATKR  CONDITIONS. 

MODIFICATION  OF  KIND  AND  CONDITIONS  OF  WATER  BROUGHT 
ABOUT  BY  LOCAL  TOPOGRAPHY  AND  STRATIGRAPHY. 

For  a  somewhat  detailed  exposition  of  the  topographic  features  of 
the  southern  part  of  Louisiana  the  reader  is  referred  to  the  map  here- 
with published  as  PI.  I,  but  a  clearer  and  more  general  idea  of  the 
subject  can  Ikj  obtained  more  quickly  l>\-  referring  to  fig.  1.  Topog- 
raphy alone  may  have  little  bearing  on  the  subject  of  underground 
prater  supplies,  but  when  considered  in  connection  with  stratigraphy 
its  significance  may  be  great.  Where  the  different  formations  or  beds 
slope  coastwise  at  an  angle  slightly  greater  than  that  of  the  surface  of 
the  land,  where  there  are  more  or  less  extended  beds  of  pervious 
material  alternating  with  impervious,  and  where  there  is  an  abundant 
rainfall  back  in  the  country  the  conditions  are  favorable  for  an  under- 
ground  supply  of  water.  The  pressure  head  of  this  supply  will 
depend  largely  upon  the  topograph}'  and  stratigraphy,  while  the  kind 
of  water  will  depend  upon  the  kinds  of  rock  the  water  has  to  penetrate 
Mid  the  length  of  time  consumed  in  its  penetration.  Kind  of  water  is, 
therefore,  indirectly  more  or  less  influenced  by  topography  and  stratig- 
raphy. As  a  result  of  all  these  influences  underground  water  occurs 
in  southern  Louisiana  approximately  as  indicated  by  the  accompany- 
ing fig.  7. 

The  influence  of  topography  on  pressure  head  will  be  evident  to  any- 
one who  will  studv  the  outline  cross  section  given  in  fig.  S  in  connec- 
tion  with  the  topographic  map,  PI.  1.  The  section  extends  from  Pearl 
River  to  Otarlin,  passing  through  Covington,  Hammond,  Baton 
Rouge,  Opelousas,  and  the  country  lying  westward,  to  Oberlin.  The 
situation  at  Opelousas  is  interesting.  Hen*  the  surface  of  the  ground 
is  67  feet  above  the  Gulf  level,  but  water  rises  onlv  22  feet  above 
that  level.  A  glance  at  the  topographic  map  will  show  the  cause  of 
this  low  pressure  head.  Northward,  in  the  direction  of  the  uprising 
strata  or  tedding  planes,  then*  is  no  higher  ground  than  at  Opelousas. 
The  water  there  present  must  work  side  wise  along  the  pervious  strata 
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from  tin1  somewhat,  distant  hill  land  lying  west  and  nortltww.    b 
j{  the  Hiailtippi    the  conditions  art*  different,  for  only  a  fcwmiJe 


east  of  Baton  Rouge  the  pressure  head  is  considerably  above  the  si" 
face  of  tin1 H.  the  hill  laud  txi  the  north  being  close  by.     I* 
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irked  decrease  in  pressure  head  shown  at  Baton  Rouge 
» to  the  nearness  of  the  Mississippi  River  Valley.     Dc 
is  same  valley  has  something  to  do  with  the 
w  stand  of  the  water  at  Opelousas.  £  j5| 

Lesser  depressions  than  the  Mississippi  Val-  r  |« 
f  have  their  influence  on  the  head  of  subter-  «  "j 
nean  waters,  as  may  be  seen  by  the  section  >B 

;>ng  the  line  of  the  Southern  Pacific  Railroad 
om  Lafayette  west,  shown  in  fig.  9.     Mer- 
entau  River,  with  its  tributaries,  has  degraded     jjjr 
is  central  portion  of  southwest  Louisiana,  and 
e  pressure  head  of  the  deep-well  waters  re-     | 
onds  to  this  topographic  feature.     Calcasieu 
iver  seems  to  have  the  opposite  effect  on  the 
essure  head  about  Lake  Charles.     Here,  bow- 
er, we  are  dealing  with  a  region  that  is  im-     © 
ediately  south  of  some  of  the  highest  land  in    ^ 
e  State,  and  it  id  doubtless  this  condition  that     | 
(interacts  any  reverse  influence  the  Calcasieu     3 
alley  might  possess.  | 

East  of  the  Mississippi,  in  the  neighborhood 
New  Orleans,  the  low  pressure  shown  by  the     * 
.rious  water-bearing  layers  penetrated  in  wells     | 
38  than  1,300  feet  deep  is  probably  due  to  the     I 
ide,  low  stretch  just  to  the  north — i.  e.,  the     a 
ike  Pontchartrain  depression.     On  Ship  Is-     3 
nd  good  water  flows  freely,  and  with  much     % 
ore  force  than  is  exhibited  bv  the  New  Or-     r 
ins  wells.      The    narrowness    of   Mississippi 
mnd,   as  compared   to   Lake   Pontchartrain, 
fers  a  ready  explanation  of  this  fact. 
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On  the  small  map  (fig.  7)  there  is  indicated 
small   artesian  area  about  Alexandria.     The     I 
:tent  of  this  area  must  of  necessity  be  very     *g 
nited,  for  the  Grand  Gulf  formation  usually     1 
p8    rapidly    Gulfward,  so    that    the    water- 
faring  strata  would  soon  be  below  practicable 
*pths  so  far  as  ordinary  water  supply  and  irri- 
ition   are   concerned    (see    stratigraphy  indi- 
ted by  fig.  4). 

To  what  extent  water  would  flow  close  to  the 
ulf  border  from  Sabine  River  to  Atchafalava 
ay  can  scarcely  be  conjectured,  though  from  the  fact 
^ighborhood   of  Lake   Charles,   Gueydan,  and   places 
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Liijlil-li'-iif  ir.ll.-  Mouth  "f  "I'll  perhaps  ID  feet  than  tidu;  it-™, 
vigorous  estimated  BjbBQ  galloaspBX  minute  from  a  2-inch  pipe:ii<|ilii, 
7511  feet. 

Sciim,,  ofirrlL  nl  U,jht-hmt*r  <m  Shi,i  Inland. 
[Swtlim  l.y  l>r.  M  unlock.] 

1 1  i.  ■  tin-     I  - .  ■ ! ■  Is 


Sand 

Yellow  irluy 

Blnckixli  mini 

Kiriit  Mind,  with  uliellw  . . 

Bhit*  clay 

Water-hearing  nam  I 


('.  ( 'It mcmm/i >t'">' *  wW/,— Depth,  925  feet;  mouth  of  the  well  ibod  1* 
feet hIhivc  fide.     Regarding  the  well  Mr.  Clemcnshtiw  remarks: 

Pttnd  tlimnjih  up  hard  rotk,  no  iji  lilt  ■Mill.  Hut  day  ami  lilue  sand,  At  I'"11 
often  Inulily  lull  111  Willi  A  BfrgaDoS  per  minute  11<iw  foU  found  at  a  deptli  »iW 
(.■i-t.  n  l-OO-ctIIoh  flay  lit  0»  feat 

K  P.  Ettti't  mU.— Depth,  850  feet;  8-inch  pipe;  flow,  so  juillow 
per  minute;  55  feet  above  tide. 

Cuiirt-hiHiKC  if.ll, — Pipe,  24  inches:  reduced  to  1J  inches;  flow,  i" 
gallon*  per  minute:  2S  feet  above  ground,  or  about  BO  feet  Kbovetito 


According  to  Mr.  A.  Dixon,  who  haa  accompanied  a  well-drilling 
outfit  for  seversJ  years  in  this  part  of  the  State,  the  majority  of  the 
wells  show  approximately  the.  following  section: 

Gfiiirat  Kctimt  ■•/  uvf/jt  hrJiiYm  Am  Cliritimi  and  Jtilo.H, 
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jch  a  fair  quantity  of  flowing  water  may  he  obtained,  but  as  a  rule 
)  best  wells  are  sunk  to  a  much  greater  depth  here  than  in  southern 
misiana. 

HARKI80N   COUNTY. 

R1LOX1. 

Section  of  well  one-half  mile  etui  of  railroad  iUalion. 

[Section  by  Brown.] 


Soil. 


Thickness  I  Penth  in 
in  feet,  feet. 


il  and  clay 

nd,  tearing  good  pumping  water. 

hitish  clav 

eenish  clav 


id,  extremely  fine  at  first,  becoming  coarser  lielow,  coarse 
gravel 
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65 

100 
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Pipe,  6  and  4r  inches;  flow,  at  surface  of  the  ground,  1,000  gallons 
r  minute;  500  gallons  at  elevation  of  35  feet,  250  gallons  at  elevation 
55  feet.  This  indicates  that  the  pressure  head  is  not  far  from  75 
it  above  tide. 

City  icatunwrk*  jrM*. — No  notes  were  obtained  regarding  the 
pths  of  these  wells.  It  was  observed,  however,  that  the  large  <>-inch 
>es  carried  the  water  up  rapidly  and  filled  the  elevated  tanks  to  a 
ght  of  40  feet  alx>vc  the  general  surface  of  the  ground. 
Ice-factory  wdh. — At  these  wells  the  difference  in  temperature  of 
5  shallow  and  deep  well  was  specially  noted,  viz:  Water  (flowing) 
>m  500-foot  stratum,  79.5°  F.;  from  5MM.)-foot  stratum,  82.5-  F. 

HIIII'    ISLAND. 

Qwinmtine  station   w<il. — Depth,  7^0  feet;  mouth  of  well  al>out  10 
it  above  tide. 

Red  ion  of  art  I  at  Quarantine  station,  Ship  Inland. 
[Section  liy  Dr.  1\  (\  KnUock.] 
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Li'/lil-lnirix.-  ii-rll.-  Mouth  of  well  perhaps  10  feet  *)iove  tide:  flow, 
rfgOHHWj  estimated  at  50  imllons  per  minute  from  :i  sJ-iiifh  pipe;ilepih, 
780  feet. 

g  ,-t„„,  „/  w|||  „/  Ki,ht-I>mur  <•••  Ship  Monti. 
[tsttclkm  l.)'  lit.  Munluck.) 

g.,1)  I    Thlrtw»      JwrilJill 

Sand |  250  '  » 

Yellow  day ■. '. ,  100  ;  S» 

Blaekish  mud 50  W> 

Fine  sun.],  wit  li  sheila 50  j  «t 

Blue  day SB  71" 

Water-I»'arin«  ■aid 50  750 


0.  CTwiawAoKr"*  tSoS.  —  Depth,  886  feet;  mouth  of  the  well  hIjdiiI  IS 
fectalwve  tide,     Regarding  the  well  Mr.  Clemenslmw  remarks: 

Passed  through  mi  linnl  roek,  no  ijiiiekHand,  lull  day  ami  blue  khihI,  tin-  lalt" 
often  highly  ralOKMWk  A  HO-gallon  per  minute  How  was  found  at  a  depth  nf  (Wt 
feet,  n  200-Ralloii  How  at  ESS  feet. 

E.  P.  Eflix'ti  well— Depth,  850  feet;  S-inch  pipe;  How,  B0 pillow 
per  minute;  55  feet  above  tide, 

Cfmrt-hmiHC  wi'H . — Pipe,  2J  inches;  reduced  to  1$  inehes;  How.?1 
gallons  per  minute;  2S  feet  iiliove  ground,  or  al>out  50  feet  above  tide 


Aceording  to  Mr.  A.  Dixon,  who  has  accompanied  a  woll-drjJliSj 
Outfit  for  several  years  in  this  pert  of  the  State,  the  majority  of  thf 
wells  show  approximately  the  following  section: 


Clay  .-- 

Band,  and  day 

1  .iiilit-u'Viiv  line-  .«atiii 

Clay 

Wtiter-lii'iiriris-'  -mid 


1  ^/*  JU 


■ 


DHDEBOMnmn    WATSF8  i 

.w/„„,  ,,.  th.,,,,,,,1  „.ii,  a  ! 


■UTHKKN     bOUlBUlU 
iu  Pariah — Ountluaad 


fwT  '  t; 


Bed  wtd  nii'l  i-thm'I- 

Bed  nand - . 

Own  white  mod. 

Wl.il.-  Hay 

UllUM'UlV _ 

FIfM  Uhiihli  mi'l  gmnldl  wafer  -iH-.iriiti:  iiuikI 

Him- .■!«)■ 

Oiajrund 

Filir  blue  mi'l  (rreemsh  wind 


.Mm  Dutch's  )odl.  -In  north-central  part  of  Covington.  d>p"> 
600  Peat;  flow,  SO  gallons  per  minute;  temperature  74  F..  April  It. 
MM;  oJavatioii  of  flow,  8R.fi  Feel  above,  tide. 

.1//',.  /■'/.<»',/■'»  .i',!l*. — These  I  Words  were  furnished  by  Mr.  Wall 
bjlliek,  itnd  show  that  here,  us  elsewhere,  there  arc  sandy  strata  bar 
ina;  water  at  far  leap  depths  than  the  beds  furnishing  Itio  water  tW 
will  flow  above  the  surface  of  the  ground,  Such  wells  arc  l-W 
shallow  or  Damping  wells. 

Section*  ••/  Un.  Ffaun-'i  ».«■,  8.  AmHW  ft*is>. 


Well  No.  1: 

White  elay 

ISliie  Hay 

White  sand 

Blue-lay 

Sheila  nixed  with  Mile  day 

V'mr  white  siin.l 

Onarn  white  mnd  I  inniii'tingstrtiti 
Well  Ko.S: 

White  Hay 

Bl  Lie  elay 

Wliiii-  i-lny 

Shells  mixed  with  black  Hay.... 

DurkelH.v 

White  sand 


ells  are  but  :\w  Eeri  a$nxt. 
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//.  Hatter*  mil. — Southwestern  part  of  Covington;  depth.  520 
?t:  pipe,  2  inches;  flow,  30  gallons  per  minute;  temperature,  72"  F., 
ne,  1W3. 

Jhrmiitdtz  plae<\  well  by  hnnsc  -  Alxnit  2  miles  north  of  Covington; 
pth.  «Uo  feet;  pipe,  2.5  inches;  flow  from  1-inch  pipe,  January, 
>1,  3n£  gallons  per  minute;  April,  li*ol  (from  whole  pipe?)?  W) 
lions  per  minute;  temperature,  11*01,  TA  F. ;  elevation  of  ground, 
.  1  feet  aliove  tide;  top  of  l>asin,  47.3  feet;  of  pipe,  4N.5  feet. 
H*rn<nnLz  ■//>•//,  by  fntnt. — Alxnit  2^  miles  north  of  Covington; 
[>th  approximately  as  in  last  well;  pipe,  2A  inches;  flow,  January, 
>1,  3f>;V  gallons  per  minute;  March,  11*02,  54£  gallons  per  minute; 
ne,  27,  11*03,  40  gallons  per  minute;  temperature,  72.25  ;  elevation 
ground,  47.4  feet;  of  pipe,  52;  pressure  head  considcrahly  above  (JO 
ove  tide. 

This  is  the  well  shown  in  PI.  V,  J,  ami  is  usual  I  v  considered  one  of 
f.»  best  in  this  part  of  the  State,  but  it  has  not  the  rapacity  of  the  well 

the  house,  which  is  so  piped  that  satisfactory  measurements  of  its 
w  are  hard  to  obtain.  This  beautiful  summer  residence  is  how  the 
operty  of  Louis  1\  Kice,  of  Covington  and  New  Orleans. 
Irt> factory  /r<7/*.-  -Three  wells  of  the  "shallow"  type  lie  fore  nien- 
>ned,  two  2  inch  and  one  2A  inch,  furnish,  when  pumped,  sufficient 
iter  for  the  ice  factorv.  The  water  rises  to  within  about  S  feet  of 
o  surface. 

Jjjtm  tr,JI. — At  Claitiorue,  1  mile  cast  of  Covington:  depth,  f>:jo  feet; 
pe,  2  inches;  flow,  80  gallons  per  minute;  tcui|>eraturc.  T-5  ,  A]>ril, 
*»1:  flow,  2*5  gallons  per  minute:  temperature.  74  .  June  2*i,  li*o3; 
ovation,  2fi.*>  feet  above  tide. 

MatMoi*  Munch**. —  Depth,  4 so  feet:  pipe,  2  inches,  reduced  to  L  inch; 
>w  per  minute,  April,  IDol.  t>o£  gallons;  March.  1!m»2.  *±A\  gallons; 
i ne  2*>,  11*08,  VS\  gaHons;  temperature.  72.25   :  elevation  of  ground, 

feet  (>  inches  of  top  of  basin,  #->.!>  feet  of  flow.  #5.5  feet  above  tide. 

Other  //>//*. — There  are  inanv  other  flowing  wells  about  Covington, 
it  the  (hita  presented  above  will  give  a  fair  idea  of  their  general 
isirneter.  It  will  be  seen  that  as  the  depth  increases  the  temperature 
«o  increases,  as  might  well  be  expected.  For  a  f»oo-foot  well  a  tem- 
Miiture  of  74^  is  about  normal  here.  Com]:  ire  these  in  this  respect 
i  th  the  Hammond  and  Ponchatoula  wells. 

There  is  a  flow  aliout  (1ovington  at  ])resent,  within  a  radius  of  'A 
lies,  of  about  300  gallons  per  minute:  and  as  is  generally  the  case  the 
liter  is  mainly  wasted,  i.  e.,  allowed  to  flow  to  no  purpose. 

MUTA     ^l'IM\'<.>. 

Ah/'tti  llnt*l  a-iul  Coltthi,  dmi/Miiy  */;//.-  -Half  mile  east  of  Abita 
brings  Station  (elevation  of  station  As. A  feet  above  tide);  depth,  given 
v  some  as  545,  by  others,  525  feet;  pipe,  2  inches;  flow  through  stop- 
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OOuk,  .">4  gallons  per  minute;  temperature,  W;  no  a  Ml  nil  This  i*  • 
new  well,  put  down  this  unison  (1908),  When  allowed  to  flow  freely 
it  reduces  the  pmnit  of  neighboring  well*  materially,  especially 
those  to  the  west  and  south. 

Anh.r!  ll>-fit  ir,/f. — About  one-third  mile  southeast  of  station :  depth. 
6S5  feet;  pipe,  1  1  inches;  (low  from  a  faneet.,  L'l  fei't  almvr  the  ground; 
38,8  feet  above  tide  January,  11HU;  124  gallons  per  minute  through  a 
network  of  pipes  (in  feet  long;  June,  at!,  1903,  li'2  gallons  per  annate, 
direct,  from  well  at  a  height  of  about  38  feet  above  tide. 

See  analysis  given  on  p.  "X.  Pressure  bead  at  least  .'»<>  feet  aln>v( 
tide. 

Friuik  firi/ikrr'x  i/v//. — One-fourth  mile  northwest  of  the  staliuri; 
pipe,  2  Inches;  depth,  ."i74  feet;  tlow  through  stopcock  about  2  feet 
above  the  surface  of  the  ground,  2"  gallons  (wr  minute;  no  screen; 
teni|>cratin-e.  73    F. 

L&Ot  llott!  ihS.  One-fourth  mile  north  of  the  station;  depth,  W> 
feel;  pipe,  11  inches;  original  flow,  seven  or  eight  years  ago,  said  IB 
1h'  45  gallons  per  minute;  How,  January,  [901,  from  faticel,  4 5 . •_'  M 
al>ove  tide,  S"  gallons:  flow  from  pipe  with  stopcock  but  without  fauivi, 
JuiM  2«,  11103,  6t!  gallcms  per  minute;  temperature,  74  .  When  the 
size  of  the  pipe,  is  taken  into  consideration  this  is  the  most  beefy 
Sowing  well  in  St.  Tammany  Parish. 

Chan.  W.  Schmidt's  -iPi'Jf. — A  few  yards  south  of  the  station;  depth 
supposed  to  In-  800  feet;  pipe,  11  inches;  flow  through  a  one-half  inch 
faucet,  in  lnol  mid  1903,  4  gallons  per  minute;  temperature,  72:;  ele- 
vation of  ground.  36.0  feet;  of  faucet,  36. li  feet  above  tide.  This  *■ 
perhaps  the  earliest  artesian  well  in  this  vicinity.  It  was  not  decidedly 
successful,  doubtless  on  account  of  the  novelty  of  the  undertHkiuj.'. 
The  temperature  indicates  that  its  flow  of  water  conies  from  a  drpih 
much  short  of  SIM)  feet.  * 

8wuh?»  Moid  >r.l/.—  .lust  east  of  the  station;  hotel  building  tttroad; 
pipe,  H  inches;  flow  through  two  elliows  and  a  horizontal  pipe  i  IW 
in  length,  January.  1901,  .12  gallons  per  minute;  April,  1901,  11  pd- 
Ions;  June,  1903, 10 gallons;  temperature,  1901,  72°;  1903.  73  :  eleva- 
tion of  ground,  3S.3  feet  of  top  of  basin,  41.7  feet  of  top  of  pipe:  48.' 
feet  above  tide. 

Limit  »f  x'lfply.-  The  present  flow  of  water  from  artesian  well' 
about  Abita  Springs  is  not  far  from  290  gallons  per  minute.  The 
(sensitiveness,  especially  on  t he  part  of  the  smaller  wells,  to  the  fluff 
from  the  new,  large  well  would  seem  to  indicate  that  the  supply- 
though  ample  for  all  legitimate  uses,  should  not  be  unduly  drnwn 
Upon,  else  pumping  in  some  instances  will  have  to  OB  resorted  to. 


When  compered  with  most  of  the  wells  in  this  part  of  the  State  the 
Wfll  nt  ''      '  Uiver.l unction  a,pv*in.rs  remarkable,  for  the  great  amount 
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of  water  it  furnishes  at  a  shallow  depth.  The  water  is  not  regarded 
as  suitable  for  boiler  and  drinking  purpose*,  though  for  common 
household  uses  it  serves  excellently.  Depth,  350  feet;  pipe.  2£  inches; 
flow  through  a  stopcock  at  the  rate  of  72  gallons  per  minute;  flow 
from  open  2^-inch  pipe  said  to  be  90  gallons  per  minute;  pressure 
head,  54  feet  above  tide.     The  elevation  of  station  is  31  feet  above  tide. 

MANDEVILLE   .UNCTION*. 

At  Mandeville  Junction  there  is  an  excellent  well  that  furnishes  the 
railroad  tank  with  water,  flowing  up  freely  27  feet  above  the  ground. 
Since  no  levels  have  ever  l>een  run  over  this  road  it  is  not  possible  to 
state  the  exact  height  of  the  well  above  tide. 

MANDEVILLE. 

The  elevation  of  station  at  Mandeville  is  <>.S  feet  al>ovc  tide. 
Dexsomewdl. — Northeastern  part  of  the  village,  in  flower  garden; 
depth,  217  feet;  pipe,  2  inches;  flow  per  minute,  March,  1901,  28.1  gal- 
lons; March,  liK)2,  26  gallons;  June  27,  1903,  2tt  gallons;  temperature 
in  1902,  69.5°;  in  June,  1903,  69.8  F.  Flows  from  pipe  9  feet  aliove 
tide;  pressure  head,  14£  feet  above  tide. 

Mr*.  John  Hawkins*  well. — Western  part  of  the  village;  pipe,  2 
inches,  reduced  to  1\  inches;  flow  per  minute,  1902,  40  gallons;  in  1903, 
13  gallons;  temperature  in  1902,  6K.5  ;  in  1903,  70  F.  Flow  from  a 
pipe  7.35  feet  above  tide. 

C.  II.  Jackson'*  well. — Depth,  135  feet;  pipe,  1£  inches,  reduced  to 
1  inch;  flow,  0.97  gallon  per  minute;  height  of  flow,  13..S  feet  alwve 
tide. 

Dr.  Pain*?*  well. — Flow,  open  2-inch  pi]>e,  10.6  gallons  per  minute; 
reduced  to  1  inch,  10J-  gallons  per  minute;  through  inch  pipe  with 
8topcock  attached,  9.1  gallons  per  minute.  Klevation  of  ground, 
3.85  feet;  of  flow,  6.80  feet  above  tide. 

Ribava  well. — Depth,  247  feet;  flow,  from  open  1}  inch  pipe.  12  gal- 
lons per  minute,  1901;  through  stopcock,  9|  gallons  per  minute  in 
1&02;  through  stopcock,  1903.  7  gallons  per  minute;  temperature,  71  , 
February,  1902;  72°,  June,  1903;  elevation  of  ground,  3.42  feet;  of 
flow,  4.9  feet  above  tide. 

Rush  well. — North  of  station,  perhaps  one-third  mile;  depth,  252 
feet;  pipe,  2  inches,  reduced  to  1  inch;  flow,  7  gallons  per  minute;  4 
feet  above  the  general  level  of  the  ground. 

Depth*. — As  in  several  other  regions  already  described,  there  are 
here  to  be  found  beds  yielding  water  at  a  depth  considerably  less  than 
that  attained  by  most  of  the  artesian  wells.  The  water  in  the  shallower 
^ells  usually  stands,  in  the  vicinity  of  Covington,  as  well  as  about 
Hammond,  from  2  to  10  feet  below  the  surface.  Here  such  shallow 
^ells,  about  90  feet  deep,  actually  flow,  though  not  vigorously. 
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|r  will  bfl  notii-ed  (lint  llic  wefc  about  Mandcvilk-  hiv  v-tt 
.hi.ll..»>r  th:tn  »l  Covington,  '.»  miles  to  the  north.  They  m  i!>« 
8  cooler,  ami  have  a  h*s*  ferruginous  taste  iiml  »pj»eanwnv.  Tw 
wells  hImjiiI  Slide)!  have  not  been  examined,  but  Mr.  Blakemott.  d 
New  Orieau*.  rcivt.  that  Bin  the  Mandcville  water  (3o<J  f<ri).  wii 
decidedly  bad  "yellow "  water  (perhaps  V(hi  foet  down),  are  netftt 
The  latter  is  deseriln-d  U  the  iHnHI  water  that  is  found  h I  tin:  «n* 
depth  in  tlit*  city  of  New  Orleans. 


Depth,  :t2."'  feet:  pipe,  'J  inches;  flow  reduced  to  one-third  iwi 
pipe,  beMt  « iili  [iiiMMin  head  of  Imt  7.3  feet;  temperature.  ":!  F.: 
elevation  of  ground.  19  feet  above  tide. 

other  nib  at  »  brickyard  to  Um  north,  and  at  »  localirv  4  mil" 

to  the  northwest,  an-  reported  to  liavc  satisfactory  artesian  wells  Iwl 
they  were  not  visited. 

TANOU-AItOA    PAB1SII. 

Thin  well  is  ttt.mit  It  miles  northwest  of  Covington,  or  in  tha  $% 
i  NW,  i  Bee.  81,  5  S-.  10  E.  It  m  so  distant  from  any  other  &o*H 
well  that  the  following  statistics  and  Motion,  though  imperfect,  n 
Ik-  of  considerable  interest  to  landowners  and  well  men  in  \hU  wc*M 
of  the.  State. 

Ba&m  of  »W(  ,tt  SbtgUift  till. 
JBtBOoe  «tMD  i.y  E.  P.  BlotMqr.] 


8un<l  an<l  clay   . 

Quicksand 

Bed  ihi)' . 

Ill*  clay 

Blue  sand 


Depth,  Still  feet;  pipe,  alwut  2  inches;  flow,  Is  gallons  per  minute 
with  several  Bmall  leaks;  height  of  pipe  where  measured,  IS  feet  aW 
tide,  (See  analysis,  p.  78.)  The  elevation  was  determined  in  IflOl "S 
J.  Pacheco  and  (S.  D.  Harris,  who  ran  a  spirit-level  line  out  from 
Covington. 


The  elevation  of  the  railroad  station  at  Hammond  ia  43.3  feetaboV 
tide. 

Captain  Anderson's  well. — For  general  appearance  of  the  well  se6 
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V,  B;  depth,  272  feet;  size,  2  inches;  flow,  20  gallons  per  minute; 
nperature  of  water,  70. 5C;  strainer  or  point,  10  feet. 
Section:  Sand  to  40  feet,  a  thick  bed  of  blue  clay,  then  sand  and 
ivel  to  the  bottom. 

Well  sunk  and  cased  with  galvanized  pipe  for  55  cents  per  foot; 
nee  total  cost  of  well,  approximately,  1(150. 

Baltzell  i&  Thomas  livery  stable  well. — Depth,  330  feet;  size,  2 
ches;  temperature,  71. 5C;  flow,  24  gallons  per  minute,  June  23, 1903; 
reen,  7  feet  long. 

B.  F.  BnnerleH  well. — One  and  one-half  miles  south-southwest  of 
aniniond;  depth,  212  feet;  size,  2  inches;  temperature,  (59°;  flow, 
ine  23,  1903,  8f  gallons  per  minute. 

Durkeewell. — Depth,  297  feet;  size,  2  inches  reduced  to  \\  inches; 
>w  in  March,  1901,  24  gallons  per  minute,  besides  two  small  distric- 
ting pipes  that  could  not  lie  closed;  flow,  same  conditions,  June  23, 
H)3,  24  gallons  per  minute. 

Eastman  well. — One  and  one-half  miles  south  of  Hammond;  depth, 
Wfeet;  pipe,  2  inches;  flow,  30  gallons  per  minute,  in  1901;  pressure, 
\  pounds  per  square  inch;  temperature,  72 'J  F. 
Forbes  well. — One  mile  east  of  Hammond,  NE.  ±  NW.  ±,  section  30; 
spth,  250  feet;  flow,  June  23,  1903,  7i  gallons  per  minute;  size,  1£ 
iches;  pressure  head,  17  feet  above  surface  of  ground;  age,  8  years. 
Three  water-bearing  beds  were  encountered  in  sinking  this  well: 
)  Depth,  52  feet,  water  coming  to  within  2  feet  of  surface;  (2)  150 
let,  coming  to  within  8  feet  of  surface;  (3)  250  feet,  with  head  of  .17 
*t. 

Hermann  well. — Two  miles  south-southwest  of  Hammond.  Impos- 
ble  to  obtain  accurate  data,  except  pressure,  SJ-  pounds  per  square 
ich. 

Hammond  Toe  Company- *  well. — Depth,  340  feet;  pipe,  2  inches; 
)w  in  1901,  about  50  feet  above  tide,  15  gallons  per  minute;  same 
mditioris,  June,  1903,  11  gallons  per  minute;  temperature,  both 
?ars,  72°  F. 

Hammond  Mineral,  Water  Com pany  (Limited). — Well,  400  feet  deep; 
ipe,  3  inches;  flow,  about  40  feet  above  tide,  05  gallons  per  minute. 

C.  II.  HommeVswell. — One-half  mile  southeast  of  Hammond;  depth, 
18  feet;  flow,  impossible  to  measure  now;  said  to  have  been,  when 
ell  was  first  put  down,  45  gallons  per  minute;  temperature,  70.5 J  F. 
Alfred  JackxoiCs  well.  —Depth,  205  feet;  pipe,  \\  inches;  flow,  3 
et  above  surface  of  the  ground,  June,  1903,  Of  gallons  per  minute; 
niperature,  71°  F. 

June    Brotlierf  sawmill    well. — Depth.   377  feet;    pipe,   2  inches; 
>w,  at  a  point  5  feet  above  the  ground,  open  pipe  with  one  elbow, 
ine  22,  1903,  24  gallons  per  minute;  temperature,  71 "'  F. 
Kate  well. — In  western  part  of  the  village,  on  Morris  avenue;  size 
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of  pipe,  *  incho*;  free  flow.  jH'fhaps  ;>  feet  above  t  iu  general  littvr 
nf  the  j.'round,  ;«>  gallon*  per  minute,  June  S3,  19o3:  temperature, 
7<>.tt    F.     A  new  wi'll,  just  finished. 

Frni  K'trtt--h'--  ir.ll. — One-half  mile  woullieant  of  Hammond:  uepOL 
tOt  ttti ;  l'ilM'.  -  inches  below,  reduced  to  11  aljove  surface  of  gruiuil; 
Ktnn,  10  feel;  flow,  Juno.  UN'S,  24  gallon*  per  minute:  out,  Hf] 
IciuiK-rature,  7(1.6°  F. 

Kemp  weM. — Three-fourths  mile  southeast  of  Hammond:  jiipc,  !t 
inches;  flow,  .June,  1WW,  5  gallons  per  liiiriulc;  teUqMMbtf*,  W  E 

Mt-rrlit  .V'V/.r-  Raft  D'j.Ili,  MB  feet;  pipe,  2  inches.  roiurtd 
to  1J;  flow  in  1SHI1,  B8|  gallons  per  minute;  elevation  of  flow.  41 
feet  ulx»ve  tide;  pressure  head.  M.4  feet  above  tide:  temperature, 
71 ;  P. 

Mttrrimm  >/v//.  —  i'ipe,  ".  inches;  flow,  4(5  feet  above  tide.  1901,4 
gallons  pet  minute;  June,  IWS.  BUM  How:  prceMW  head.  SI. 7  feel 
■bore  tide;  temperature,  7"*    F. 

(>a{-*  Hotd  "'til  -Depth.  MO  feet;  pi|*\  B  inches;  flow,  ftplfaM 
per  minute;  age,  ten  vears;  temperature,  71  F.  Bm  iiniK-i. 
p.  78. 

Oil  irrli.— The  following  section  was  obtained  from  Maniple*" 
1901; 

Std .<■■•'  ■'■■ii  "i  Biwwnnrf.  T«»p,«ih<*t  A*™*. 

tafttWn 

Clay «-S3 

Hand  anil  gravel tt-U* 

Yellow  loam 13 

Wali-r-beariDK  sand ** 

Coarse  Band 3* 

Connie  sand  and  gravel 415 

The  same,  more  mndy 5WW1S 

6-foot  lied  of  hard  Mile  day,  about 570 

"  Pepper  and  salt  aand  " 570+ 

The  new  well,  June,  1903,  was  over  76(1  feet  deep.  It  was  gener- 
ally understood  that  its  section  tallied  with  the  old  one  fairly  cloddy 
so  far  as  the  latter  went  down.  The  "  5-foot  bed  of  clay  "  of  the  IP 
well  showed  only  3  feet  in  the  new.  From  approximately  570  feet  "■ 
the  new,  gravel  wan  abundant  to  760.  Below,  g  hard  lied  of  clay  I1"* 
been  encountered,  light  colored  above,  but  growing  much  darter 
ltelow. 

l'u*it>t>  uv/f.-  One  mile  south  of  Hammond;  west  of  the  railroad 

1    depth,  380  feet;  340  feet  of  14-iuch  pipe,  40  feet  of  l±-ineh  pipe;  no 

screen;  flow  recorded  by  Mr.  Pacheco  March,  1901,  Hi  gallons  p*r 

minute;  April,  1901,  15$  gallons;  by  G.  D.  Harris,  June  23,  1903,  U 

gallons  per  minute;  temperature,  70.6°  F. 
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Robinson  well. — Northwest  quarter  of  the  town  (see  analysis,  p.  78); 
lepth,  356  feet;  size  of  pipe,  2  inches;  flow  not  ascertained  because  it 
is  piped  to  various  places  quite  inaccessible. 

Rogers's  (Ben)  well. — West  of  Hammond,  J  mile;  depth,  284  feet; 
3-inch  pipe  reduced  to  1  inch;  flow,  17  gallons  per  minute;  tempera- 
bare,  70.5°  F.;  cost,  $142. 

Section  of  Roger*' *  nW/f  Hmiimoml,  Tangij>aho<i  Pariah. 

□lay. 

Quicksand  to  75  feet. 

Oav. 

m 

3um1,  lant  50  feet. 

Lower  end  of  screen  (10  feet)  stuck  in  clay  lied. 

Erastus  Rw/ers'swelL — Depth,  225  feet;  pipe,  H  inches;  flow,  5  feet 
From  ground,  2£  gallons  per  minute;  temperature,  70c;  strainer 
(screen),  8  feet. 

/.  T.  Smith"*  well. — One  mile  east  of  Hammond;  depth,  235  feet; 
temperature,  69°  F.;  pipe,  1£  inches;  flow,  6.5  feet  above  ground,  7£ 
gallons  per  minute;  age,  one  year;  cost,  $108. 

If.  B.  Stnitft  swell. — One-half  mile  southeast  of  Hammond;  depth 
said  by  some  to  be  260,  by  others  305,  feet;  pipe,  2  inches  reduced  to 
li;  temperature,  70.5°;  flow,  Hi  gallons  per  minute;  age,  eight 
Fears. 

Tigner  well. — Two  miles  southeast  of  Hammond;  flow,  20  gallons 
per  minute;  pipe,  2  inches;  temperature,  70°  F. 

IF.  J.  Wdmofs  well. — Depth,  al>out  370  feet;  pipe,  2  inches  reduced 
to  1  inch;  flow,  said  to  be  40  gallons  per  minute;  pressure,  2  feet 
ibovc  the  ground,  7.7  pounds  per  square  inch;  flows  readily  14  feet 
ibove  ground,  with  small  leaks  in  pipe;  would  doubtless  How  20  feet 
ibove  ground. 

II.  Wahh's  well. — One  and  one-half  miles  south-southeast  of  Ham- 
nond,  in  section  31;  depth,  298  feet;  pipe,  H  inches  reduced  to  1  inch; 
Sows  through  30  feet  horizontal  pipe,  with  stopcock,  5£  gallons  per 
Qninute;  temperature,  70.75°  F. ;  age,  live  years. 

Way  well. — One  and  one-half  miles  south-southwest  of  Hammond; 
iepth,  140  feet;  flow,  3  gallons  per  minute;  temperature,  69°  F. 

Sum?nary  ofwelte  about  Hammond.  -Water  may  be  had  by  pump- 
ing, from  wells  ranging  in  depth  from  30  to  100  feet;  a  sand,  or  quick- 
sand, furnishes  a  slight  flow  generally  at  140  to  150  feet,  flow -or  not 
depending  on  topography;  temperature,  69  F. ;  after  passing  more 
clay,  to  depths  ranging  from  230  to  380  feet,  coarser  sand  or  gravel  is 
Encountered,  furnishing  an  artesian  flow  above  the  ground  of  from  10 
to  20  feet,  according  to  topography;  temperature,  69°  to  72°  F. 

The  well  of  the  Mineral  Water  Company,  with  3-inch  pipe,  and  a 
iepth  of  about  460  feet,  with  a  flow  of  65  gallons  per  minute,  as  well 
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w*  Utr.  lug  of  the.  oil  well.  show*  mudusiveh  fcfagt  betttE  tna1  aW 
wells  may  he  expected  m  this  vicinity.  The  MurriMin  anil  Dutw. 
■h.IK.  MM  distance  ■  part,  in  the  central  portion  of  the  town, 
shown  du  change  whatever  in  flow  for  the  pa*t  two  years.  Sines  tbff 
are  nf  the  normal  size  and  depth,  it  is  evident  that  tli 
supply  is  a-  yet  far  greater  thun  the  denmnd. 

In  a  radius  of  two  mile- of  Hammond  there  are  already  about  i" 
do winj;  well*,  yielding  a's'iil  l,<M>  gallons  of  water  per  aiinuti*,* 
half  a  billion  gallons  annually,  nearly  all  of  which  is  wasted. 

IVorease  in  th>-  flow  of  certain   wells    in  this  mighltorhood 
aplftrj  to  increased  obstruction  in  the  lower  end  of  the  pipe-. 

The  cost  of  these  wells  is  not  far  from  50  cents  a  foot,  labor, 
casing,  etc..  heiiig  furnished  hy  the  driller.  The  usual  size  pipe  It 1 
inches  iu  diameter;  in  ease  smaller  pipe  is  used  the  cost  of  tin-  "ill  is 
MUtiewlial  km     Sea  notes  on  .1.  T.  Smith-  well,  sliove. 

Age  of  th<-  wells  examined,  from  two  months  to  ten  years.     When 
proi»-rly  screened,  or  put  down  into  coarse  gravel,  these 
to  flow  a*  freely  MM  as  when  first  put  down. 

taml  well  drillers:  Ilacon  and  tiamMc,  lulwiii  Way.  .1 
ijnist. 

Tin-  elevation  of  the  railroad  station  at  Poitchatoulu  is  -Jit  feat  iboM 
tide. 

Atitr  let//.— Two  hundred  feet  from  the  town  well;  depth.  413  fed: 
pipe,  'J  inches;  flow,  Bfl  gallons  per  minute;  head  aliout  SO  feet  IMW 
the  surface  of  the  ground,     ltacou  and  Gamble,  drillers. 

G.  U.  BiigdFt  m/L— At  Pelican  Hotel;  depth,  23^  feet;  flow.*! 
gallons  per  minute.  U*"l;  2}  gallons  per  miniite,  U«'3;  tempo  raruf. 
Tl  in  1901;  S9.5*  in  1!M»3;  pipe,  li  inches;  height  of  flow  about  31 
feet  above  tide. 

Mr*.  Iiinli'ip's  >c}/.— Old.  desertwi  place,  3  miles  north  of  Poncbs- 
loula.  ^  miles  south  of  Hammond;  depth,  170  feet;  pipe,  U  hk*W 
temperature.  89.6°  F.;  flow,  10  gallons  per  minute;  age,  about  »inC 
years. 

The  section  of  this  well,  according  to  John  Blumquist,  who  drilW 
it,  is  as  follows: 

Sertion  «/BU*../»  mil,  }\>n.halotll<t. 

I    Tbk-k.i™     W^1" 
i  u  fetl.  «"■ 

Clay .- 


Sand,  with  some  water  . 

Blue  clay 

Coarse  sand 


"i 
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C.  A.  McKinneys  well. — About  i  mile  (southwest  of  Ponchatoula; 

pth,  199f  feet;  flow  said  to  be  variable,  caving'  in  evidently  taking 

Ice  below;  on  June  24,  1903,  12  gallons  per  minute;  pipe,  H  inches; 

%  four  years. 

-Moon  well. — Same  general  vicinity  as  preceding;  depth,  200  feet; 

pe,  li  inches;  flow,  12  gallons  per  minute;  age,  seven  years.     Near 

f  this  is  the  Fisher  well  with  a  flow  of  10  gallons  j>er  minute. 

Rail  road  well. — At  Chester,  100  feet  north  of  fiftieth  milepostfrom 

m  Orleans,  west  of  track  and  5  feet  below  the  level  of  rails;  flow, 

gallons  per  minute;  pipe,  1±  inches;  temperature,  70    F. 

Town  well. — In  public  square;   flow,   1901,  2£  gallons;  in  1903,  2iJ 

lions  per  minute;  temperature,  71 '-',  1901;  70  ,  1903.     See  table  of 

dyses  for  further  information  regarding  this  and  the  Uicgel  well. 

Sawmill  well. — Depth,  332  feet;  flow,  5  gallons  per  minute. 

Section  of  mtcmi/l  irelly  PonchatouUt. 
[Section  given  l»y  Bacon  and  <iaiiit»l<>.] 


How  and  gray  blue  clay 

ly  sand  and  gravel 

le  clay,  about 

le  blue  sand 

tree  white  sand 

le  blue  sand,  with  thin  beds  of  clay. . . 
id  a  little  coarHer,  weak  flow  of  water. 


Thickness 
in  feet. 

Depth  in 
feet. 

75 

75 

15 

90 

35 

125 

105 

230 

30 

2M 

•10 

300 

«»•{•> 

<>•>» 


oklkans  parish. 


The  fact  that  there  are  two  well-defined  water-hearing  strata''  under 
jw  Orleans  has  already  been  mentioned.  A  nuniher  of  additional 
*te  can  now  he  presented. 

The  old  Canal  street  well  of  1S54,  so  often  referred  to  in  geological 
eraturc,  hoth  on  account  of  its  great  depth,  as  borings  then  went, 
d,  more  especially,  on  account  of  the  careful  record  kept  by  Mr. 
anchard  of  the  beds  passed  through,  including  many  fossils,  still 
mains  the  type  section  for  this  general  region  of  the  country  down 
a  depth  of  630  feet.  No  recent  boring  has  been  recorded  with 
e  interest  and  painstaking  can*,  that  was  displayed  in  this  well, 
bis  is  most  seriously  to  be  regretted,  as  the  number  of  wells  sunk 
is  been  very  large,  and  their  records,  if  carefully  kept,  would  furnish 
laterial  for  an  interesting  chapter  in  the  geological  history  of  the 
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southcrn  Mississippi  Valley.  The  records  of  the  deeper  wells,  ranginf 
from  t,300  to  1,406  feet,  have  been  wanting  altogether.  The  retort 
of  the  Fabacher  well,  given  helow,  will  therefore  lie  of  unusual  iiit.'i 
to  those  who  mi'  Intonated  in  the  geology  of  New  Orleans,  citlur  fr 
a  purely  economic  or  scientific  point  of  view.  Fortunate,  loo,  fan 
geological  standpoint,  is  the  collapsing  of  the  .screen  at  the  bftae  of  ll* 
easing  in  the  Young  Men's  Gymnasium  well,  at  a  depth  of  ahout  1.3* 
feel,  allowing  the  sand  and  line  shells  to  enter  the  pipe  mid  lie.  li 
to  the  surfaee  by  the  foree  of  the  flowing  water. 


Y»<n,,j  Mtu*  <hjm>m«iu<„  Chih  »v//.— Depth  supposed  to  I*  1,35* 
feet,  (hough  some  claim  that  L,9fi0  is  nearer  the  truth;  natural  flu*. 
40  gallons  per  minute;  forced,  [38  gallons;  gn.-  escapes  :it  the  rat*  ii 
B80  etihie  feet  in  tweuly-four  hours;  specific  gravity,  l.Olli. 


itnntififi  •■/  wattr  uf  wctl  n 

iorrtrtny  inn 


Yikiii'I  Mia'*  i:jn">""'"n>  Chift. 


Chloride  sodium  ... 
Chloride  cult-ium . . . 
Chloride  iiiiumcniniii 
Chloride  ammonia  . 

Chloride  po(m»h 

CulKinnif  . iilriiini  . 
Oxides  of  >.iui.l  Al 
Ffaosphcte 


2,ii5.y 
138.2 


Trace. 

86.8 


Fiilavlier'x  well. — At  Fabaeher"s  M  Casino,"  corner  Nashville  mvout 
and  St.  Charles  street;  depth,  1,338  feet;  pipe,  4  inches;  flow  1  W 
above  ground,  55  gallons  per  minute;  flow,  reduced  to  •!  indies  ami 
raised  lo  feet  above  the  ground,  (i  gallons  per  minute;  flow  slej* »' 
12  feet  ahove  ground;  tern perat lire,  81. 5J  F. 
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Section  of  Hnbticher'n  well.  Sew  Orlenn*. 
[Furnished  by  Mr.  Blakemore.] 


Character  of  material. 


toe  clav 

rhite  sand  with  shells 

«llowish-white  clav 

xay  eand 

lne  clay 

eddish  sand 

•lay  sand 

lne  clay,  with  pocketa  of  sheila 

riay  sand 

►lne  clay 

lard  white  clav 

m 

lard  blue  clav 

Hue  water  sand  ( fresh  water) 

*lue  tenacious  clav 

Vhite  Hand  (resembling  white  sugar) 

Slue  clav 

?lne  shells 

*rav  water  Hand 


Thick  new 
in  feet. 


37 

20 

5 

105 

20 

20 

80 
280 

40 

19 ; 

ao  • 


mm'/ 


150 
40 

85 

6 

65 


Depth 
in  feet. 


37 

57 

62 

167 

187 

207 

287 

567 

569 

609 

628 

658 

883 

1,033 

1,073 

1, 158 

1.164 

1,229 


A  forthcoming  report  will  deal  with  the1  fossil  remains  saved  from 
his  well  by  Mr.  Fabacher,  and  similar  ones  preserved  by  Mr.  John 
Krackc,  from  the  gymnasium  well.  They  appear  to  be  of  Pleistocene 
>r  Quaternary  age. 


THK   COMMON    "YKLLOW-WATBU"   WKLI.S. 


These  include  the  6<M)  to  900  foot  wells  bored  at  frequent  intervals 
over  the  citv.  One  of  the  earliest  wells  of  this  class  sunk  in  New 
Orleans  was  in  the  neutral  grounds  on  (anal  street,  between  Caron- 
ialet  and  Baronne  streets,  in  the  vear  lsr>4.  A  colonel  section  of  this 
^ell,  as  originally  kept  by  A.  (J.  Blanchard,  (1.  K.,  of  New  Orleans, 
appears  in  the  report  of  the  board  of  health  of  Louisiana  for  LS<MM*1.« 
t^roin  this  it  will  be  observed  that  the  strata  penetrated  to  a  depth  of 
>30  feet  consist  of  light  yellowish  and  bluish  sands  and  clays  with 
;°uie  light  greenish  layers  and  occasional  shell  sands.'' 

One  of  the  most  recent  wells  of  this  class  is  that  at  the  Marine 
hospital,  Audubon  Park.  This  is  7<>:>  feet  deep.  The  first  GOO  feet 
r<*  reported  as  sand,  silt,  and  clay  beds;  a  bed  of  yellow  sand,  perhaps 


"biennial  Rept.  Board  of  Health  to  the  srencml  assembly  of  the  suite  of  Louisiana  for  lsyo-yi,  plftte 
***>«lte  p.  148.    Baton  Rouge,  1W~ 


'^ept.  Geol.  Survey  Louisiana  for  190:},  p.  '221. 
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tn  I'itI  thick,  waa  encountered  setae  distance  babw,  ind  ooaliBMdti 
70S  fee*      I'roni    ih'Tr  on    for  lio  feel  the  mat*1  tin  I  consist-  ofwal 

nod,  'l'lir  water  rises  to  within  about  3  foetal  the  surfaces!  pies* 
Tbbi  cinch  well  is  capable  of  furnishing  BOO  gullons  |ht  minute.  Tin' 
water  is  chased  a*  excellent  for  washing  purposes)  requiring  ImtiuH 
IS much  soap M  tliv  river  water.  It  is  also  excellent  for  hoflerpB* 
poses,  i  mt.  in  impotable. 

Tin- How  from  this  .shallower  otaS9  of  wells  ha*  always  beeavW 
anil  the  large  numlter  of  such  wells  hah  still  further  weakened  lln-lio*. 
Then- is  a  tendency  now,  when  more  water  is  required,  to  s«k  tl* 
lower  level.  This  wat<'r  is  excellent  for  bathing  pur;  loses,  containing 
as  the  aliove  analy.-is  shows,  a  large  amount  of  common  .suit. 

The  great  range  in  depth  here  given  ivally  include*  two  of  SB*, 
water-bearing  liori/on*.  though  at  various  loealities  but  one  n*J  I*' 
represented. 

HI    DOWDDf  ~4Sr«. 

In  the  old  well  on  the  neutral  grounds,  just  referred  to,  I  nti  '  : 
was  passed  through  from  ;t;i.j  to  480  feet  below  fhe  surface  thai  fur 

nisheil  artesian  water  at  the  rati'  of  850  gallons  an  hour. 


Very  close  by  Mr.  Fabacher*s  deep  well,  above  described,  is  ■  sal  ' 

hut  ISO  feet  ill  depth,  lilted  with  a  3-1  noh  easing,  that  Hows  12  gall* 
per  minute  1  foot  above  the  surface  of  the  ground.      It  is  hrarki-b. 

Temperature,  W  F. 

Small  driven  wells  in  the  city  limits,  at  varying  shallow  depths, 
reach  -andy,  coarse  material  that  bears  water,  evidently  closely  con- 
nected with  the  river. 

One  of  the  most  interesting  wells  that  has  ever  l>een  put  down  i" 
the  vicinity  of  New  Orleans  is  that  on  the  shore  of  Luke  l'ontehiir- 
train,  about  I  mile  west  of  West  Knd.  An  attempt  was  here  mad?  to 
start  a  summer  resort  under  the  name  of  Lake  City,  and  Ihis  well  to* 
sunk  for  a  supply  of  fresh  water.  According  to  Mr.  Itonnahel.  the 
well  is  1,300  feet  deep,  but  a  letter  from  the  driller  indicates  that  it  is 
not  over  (HMi  feet  deep.  It  now  Hows  from  a  yij-inch  pipe,  standing 
about  8  feet  above  tide,  12  gallons  per  minute,  with  a  temperature of 
7!)  •  (measured  July  5, 1008). 

Mr,    Bonnabel   makes   the    following    remarks    regarding    the  well 

Five-inch  rat-inn  I"  M*1  feol,  hitting  rook;  3-iiu-li  caning  t->  700  feel;  then  11- 
inch  racing  to  1,200  feet.  Compact,  ferruginous  conglomerate,  00  feet  thick.  »* 
piW'l  llirniiiili  nUiut  7(X>  feet  down;  then  a  black,  hard  clay  was  encountered,  jsivinf 
way  In  bluish  sand;  water  in  pale  blue  clay. 
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ho  analysw  of  the  water  by  Mr.  Joseph  Albreeht,  as  given  in  a 
dbook  regarding  "Lake  City,"  is  as  follows: 

Analysis  of  ?w//t  from  BonnaM  veil. 

(tniiiiM  p<»r  pal  Ion. 

iuni  chloride 27.  74 

ium  oarl>onate .'{4. 39 

avium  carbonate 4.  49 

ca  carbonate 1 .  f>9 

jame  matter  free  <»f  nitrogen 0. 4(5 

iwnic  acid  combined  an  bicarlx mates \\\.  &\ 

Total 82.10 

Fhe  features  of  the  section  outlined  by  Mr.  Bonnabel  are  in  some 
ys  remarkable,  and  if  it  wen*  certain  that  there  is  no  error  in  the 
itter  there  might  l>e  grounds  for  supposing  that  there  had  been 
ne  orogenic  movement  in  this  region  that  brought  up  rocks  belong- 
f  to  a  horizon  beneath  the  Pleistocene  to  an  elevation  of  but  WM.) 
t  below  tide  level.  It  is  probable  that  the  water  comes  from  the 
ne  stratum  that  Is  found  at  a  depth  of  500  to  MM)  feet  about  Coving- 
i  and  Abita  Sprihgs,  and  that  it  is  the  same  as  the  t>00  to  JMM>  foot 
id  beds  penetrated  and  so  largely  drawn  from  throughout  the  city  of 
w  Orleans.  The  fact  that  the  water  may  lie  potable  at  Covington, 
rely  so  at  Lake  City,  and  quite  impotable  in  New  Orleans,  is  readily 
plained  by  the  very  slight  slope  of  the  water-l>earing  stratum,  and 
nee  the  very  slow  movement  of  the*  underground  waters.  A  slope 
perhaps  150  feet  in  35  or  3b*  miles  can  scarcely  give  an  appreciable 
ily  motion  through  sand  that  is  generally  very  tine.  When  we 
isider  also  the  rapid  formation  of  this  coastal  region  of  Ijouisiana, 
1  the  great  amount  of  organic  matter  that  was  brought  Gulf  ward 
m  as  well  as  now  and  deposited  along  in  the  sand  and  clay  beds  of 
iocene  times,  it  is  no  wonder  that  the  slowly  moving  waters  should 
L'ome  strongly  impregnated  with  various  salts  and  so-called  impuri- 
sas  they  pass  Gulf  ward  (see  tig.  4). 

Since  such  is  the  condition  of  affairs  in  and  about  New  Orleans, 
ire  seems  to  }>e  no  valid  reason  for  supposing  that  the  city  will  ever 
supplied  with  potable  artesian  water  derived  from  local  wells. 

ST.  JOHN    TIIK    HAITI  ST    PARISH. 

m'MMM'K. 

Mr.  John  Blumquist,  of  Hammond,  says  t hat  the  well  at  this  place 
posite  the  railroad  station  is  33S  feet  deep.  It  flows  strongly,  but 
5  water  stains  everything  red,  even  glass. 


" 


['NDEKOKOUND    WATKKH    OK    HOUTHERN    LOl'IStANA. 
KAnT   BATON    BDOBB    I-ARISH. 


W/rtwrurtv,  hr<>  wit*.  Old  well  put  down  in  1802;  depth,  TOM 
water  rises  to  within  H  feet  of  surface,  i.  c..  approximately  IV  (' 
almvc  tide;  capacity  given  as  500,000  gallons  daily. 


■titer  «/  tcwfritiwiii  iirfl  at  Uatan  Itowji. 
[B.  B.  Row.  niiulyn.] 


T.iuil  anltd  matter 14.  SITS 

Mim-fiil  mnttiT 11 1W 

Orjguui'  ami  volatile  matter ilSS 

BUfcl _ L« 

Ptttadi »i 

Soda :>.m 

lime _ SW 

Matmesin .      .91 

<>\iilf<iiif  Kt-miil  A I .SOS 

HuMyhorioadd .0311 

Sulphuric  add Ill 

Chlorine - *S 

Oxygeu  tiKiiliKiiit!  nrKHuii'  matter , 

Nitrogen,  albuminoid  iimmnnta _ OWt 

tntngn  a*  he*  ammonia OKU 

Nitnuti'ii  m=  nitrates 00W 

Salphwtc  add  tad  chlorine  eombbwd  h- 

I'dbuwiiini  Milphuto 4171 

Podium  sulphate 3.00B 

Sodrom  chloride '. 71W 

This  well  has  un  S-ineb  pipe  for  386  feet;  (1-inch  pipe  for  30*  feet; 
41-inch  pipe  for  US  feet.  New  well  starts  with  10-inch  pipe,  and  I 
t>  inches  the  rest  of  the  way  down;  depth,  BOO  feet;  flow  at  surface 
about  35  feet  above,  tide. 

The  two  wells  are  said  to  have  a  capacity  oi  1,000,000  gallons  a  d*v. 
Pumped  with  compressed  air. 

Rtroumo  Hotel  eo#& — Depth,  according  to  the  Blaketnore  Wffi 
Company,  of  New  Orleans,  77'J  feet;  water  stands  IS  feet  below  tiff 
surface  of  the  ground.  It  is  of  the  same  quality  as  the  water  obtained 
at  the  waterworks,  and  pomps  with  a  suction  pump  at  the  9BOU' 
about  SO  gallons  per  minute. 

\VeU4  wife*  ea*t  of  Baton  Boiiffe.—Pipn  4-inch,  flow  from  a-incb 
hole  4i  feet  above  ground,  5  gallons  per  minute;  from  2-inch  hole 
14  feet  above  ground,  30  gallons  per  minute;  temperature  71J  *■ 
Pressure,  head  about  50  feet  above  tide. 


Well  at  old  mill,  one-fourth  mil*  south  of  station.— Depth,  850  feeH 
2-inch  pipe;  has  flowed  freely  10  feet  above  present  faucet.  Itno* 
furnishes  large  quantities  of  water. 
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Elevation  of  pressure  head,  about  100  feet  above  tide.     (Elevation 
Baker  station  given  "by  Gannett  as  82  feet  above  tide.) 
Driven  wells,  150  feet  deep,  furnish  fair  water.     Bored  wells,  25  to 
*  feet  deep,  yield  very  impure  water. 

ZACIIAKY. 

Wells  here,  some  as  deep  as  2<M)  feet,  have  to  Ik;  pumped.  Most  of 
^.e  water  used  is  from  shallow  bored  wells. 

WEST    FELICIANA   PARISH. 
BAYOU  8AKA. 

Well  just  southeast  of  railroad  station,  240  feet  deep;  passed  through 
"lavel  at  UK)  feet.  It  is  pumped.  Darton  gives  the  following  data 
rom  one  well  at  this  place:  Depth,  73f>  feet;  pipe  4-inch;  yield,  347 
trilons;  height  of  water  [above  mouth  of  well?]  +2  feet;  temperature 
8°.  For  another  he  gives  simply  depth  450  feet  and  " height" 
hi  foot. 

ARTESIAN    AND   DEEP   WELLS   IN    LOUISIANA   WEST   OF   THE 

MISSISSIPPI. 

LA   FOUKCHK   PAUISII. 

TIIIBODAIX. 

Ice  factory  well. — Depth,  225  feet;  passes  through  moderately  fine 
luish  sand  all  the  way  down;  water  impotable  on  account  of  various 
alts;  stands  13  feet  below  the  surface  of  the  ground;  used  for  con- 
ensing. 

ASSCMITION    PAKISll. 

NAlfH.KnWII.l.K. 

City  waterworks. — Two  wells,  an  s-inch,  VM)  feet  deep;  a  *>-inch, 
!10  feet  deep.  Both  said  to  furnish  25.<mm>  gallons  per  hour:  the 
mailer,  and  deeper,  with  l>-foot  strainer,  furnishes  more  water  than 
he  larger,  with  20-foot  strainer. 

Several  such  wells  around  the  town  furnish  a  similar  water,  i.  e., 
'ery  ferruginous,  staining  bath  tubs  and  connections  an  orange 
rellow. 

ST.    JAMKS   PAUISII. 

St.  Jam<>*  well. — Mr.  Weasel,  contractor  for  well  drilling  on  the 
Fexas  and  Pacific  Railroad,  says  that  at  St.  James  he  found  good  water 
*t  a  depth  of  285  feet,  passing  through  a  bed  of  shells  (probably  Iianyhv 
Aells). 

IRB  101—04 i 


mfDEBDHOt-MI   WATKK3   Of   .SOUTHERN    LOII91ASA.      " 

(Wm.r  -W/.  -  Mr.  G  Ofcry.  of  the  BUkemore  Well  Dtiffiqfte 
«t.  M»i"  thai  l»er*>  he  put  a  well  down  to  the  depth  of  IN  fed 
d  procured  gixrf  water.      It  run  ami  fall.-  with  the  Mississippi. 

kt.  Mir  ru:iMi. 


Wrll  pr-m-i  rated  a  very  ooarwt  gravel  twd  at  a  depth  of  MO  IM. 


yillMM  aerlioti  of  an  artesian  well  at  this  place  ftmiisW 
l»v  I*.,  lor  Simmon-.  It  show-  i-uarse  -and  and  water  at  n  deptii uf 
S15  feet. 


P»U 

Yrlkn  day.. 


TViweti.  way  rtay... 

Cktw  awl  ami  ctawl  ami  water  «i. . 


!,.,  It 

.  I     mined.  I 


IBKB1A    l\U;I-!i. 


.1/,  m'tlarnffOrd  .»///  Ik-pth.  14>»  feet:  pipe,  li  inch:  flow.F^ 
mary  l«>.  1901,  7i  gallon-  per  minute:  temperature,  70  .  See  Ut* 
of  analyses  i;iven  on  page  7s. 

Klevation  of  station,  is  feet  above  tide:  well.  13.3  feet  Miw* 
tion;  henee  How  is  altont  ."■  feet  above  tide. 

J/.,,-..,-.,  r-ii-lr,/  «•,//_— Depth.  700  feet.  See  table  of  mid}'** 
given  on  page-  7S.     Section  given  as  follows: 

S.*'..M  ••/ M-mVtfimnilrv  wtt  at  Jmnnrtl.,  /W.Vi  P-irirt.. 

T|ii.-tn^.      Ill*'1 

Clay ....  40  *' 

San-l  and  giavel ISO  '**> 

Blue  ami  jtniy  clay,  shell*,  ami  n-1  water W0  *" 
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Elevation,  5.5  feet  below  railroad  station;  water  stands  within  5  or 

eet  of  the  surface;  hence  water  is  about  8  feet  above  tide. 

Tee  factory  well. — Pipe,  8-inch.     Clendenin  gives  this  well  section  as 

lows: 

Section  of  well  at  ice  factory,  Jeanerette. 


1  clay 

ttled  clay  and  sand 

pmic  bed 

id  and  gravel 

How  clay 


Thickness 
in  feet. 

Depth  in 
feet. 

15 

15 

80 

95 

10 

105 

70 

175 

175 

350 

Flow  from  base  of  cap,  7.69  feet  below  railroad  station  or  about  10.5 
st  above  tide. 

Old  Moresi  plantation. — One  mile  southeast  of  Jeanerette;  depth, 
0  feet;  flows  freely  about  8  feet  above  tide;  stains  pipes  and  con- 
ations bright  reddish  yellow. 

S.  B.  Roane*  s  well. — Three  miles  south  of  Jeanerette;  depth,  420 
et;  pipe,  10-inch;  water  flows  over  the  top  of  pipes  perhaps  10 
et  above  tide  when  wells  are  not  pumped  for  a  time;  water  seems 
x>d  for  general  family  use;  potable;  wells  pumped  for  rice  irrigation, 
his  is  known  as  the  Kilgore  plantation.     The  section  is  as  follows: 

Section  of  Roane's  v*ell  at  Kilgore  plantation,  near  Jeanrrett*;  Iberia  Pari*h. 


Thickness 
in  feet. 


»y 

avel 

iy,  full  of  sheila. 
*vel  and  sand... 


80 

6 

160 

184 


Depth  in 
feet. 


80 

86 

236 

420 


NEW    1HEKIA. 


Tee  works  wells. — Depth,  about  230  feet;  quality  and  quantity  not  jis 
*ired  for  general  use;  pipes  soon  cake  and  clog  up. 
John  Emmss  well. — Depth,  about  2*>0  feet;  extremely  ferruginous; 
t  potable;  rises  5  feet  above  the  bayou  at  mid-stage. 
Oil  well. — North  of  New  Iberia;  depth,  said  to  be  about  500  feet, 
th  pockets  of  oil,  and  one  '"rockv  2  feet  thick;  good  water  also 
sorted  at  a  depth  of  about  400  feet. 

The  quality  of  the  water  at  the  Roane  well,  mentioned  above,  is  such 

to  seem  to  bear  out  ex-Mayor  Moresi's  statement  that  good  water  i* 

be  found  only  at  the  usual  depths  some  distance  back  from  tb* 


- 


rsme»c»  taids  ur  socthkrs  lotisiasa.    i-» 

It  gpriUlfr  A*  AgprehlMDof  furnishing  N.-w  H*rii«itt 
Mtr  vfl  W  wfm4  by  filfUfc  K  from  a  station  a  few  mik*ti 
L  Mr.  iaUvdl.  the  — ihiiii  I.  vouches  for  the  statement  ttai 
din  thr  "Od~ -Wl. 


ex  1}  Btilec  northwest  of  St-  Marfinvilliv 
»  ^«J  wlwrA  JfiiW^Hf,  a.  Martin  /»m*. 


lafcsL         •* 


cw. 

a 

w 

150 

S 
M 

300 

son 

ISO 
150 

* 

w 

ID 

■ 

SIS 

a 

T  *      .-;-»■ 

0»nr«aid 

It  will  be  observed  thai  two  beds  of  water-bearing  sand  and  gravel 
are  mentioned.  Doubtless  other  sand  and  gravel  beds,  like  the  lowed 
penetrated,  would  furnish  an  ample  supply  of  water,  though  vert 
likely  to  be  salty. 

The  Southern  Pacific  Railroad  station  is  marked  25  feet  above  tid« 
a  spirit-level  line  to  the  well  shows  that  the  floor  of  the  derrick  is  lti-3 
feet  above  tide.     For  diagram  of  this  well  see  PI.  II. 

In  an  irrigation  well  close  by  the  water  surface  stood  at  a  height  of 
ll.fi  feet  above  tide  January  13,  URl3. 

Ldhbenwell. — Four  miles  south  of  St.  Martinville;  spirit-level  line 
from  St.  Martinville  showed  surface  of  water  to  be  11.13  feet  above 
tide;  surface  of  the  land  17.3  feet  above  tide  January  14,  11*03. 


Oilbeanx  place. — Three-fourths  mile  west  of  station,  on  Gilbeau* 
plantation;  elevation  of  railroad  station  27.5  feet  above  tide;  well  pip6 
12  feet  above  tide;  water  said  to  have  flowed  over  the  top  of  this  pip* 
when  well  was  first  put  down. 
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LAFAYETTE  PARISH. 


LAFAYETTE  AMD  VICINITY. 


Waterworks  wells. — We  have  here  an  instance  of  lack  of  care  in 
ving  the  orifice  of  the  wells  accessible,  so  that  the  wells  may  at  any 
le  be  cleaned,  or  rather  flushed,  when  clogged  with  sand.  Three 
Us  have  been  put  down  here  in  succession,  because,  after  a  few 
irs,  they  became  clogged  np.  The  depth  of  the  new  and  conse- 
sntly  best  well  was  given  as  226  feet.  Its  casing  is  6  inches;  screen, 
5  feet  long.  This  well  supplies  Lafayette,  besides  220,000  gallons 
the  Southern  Pacific  Railroad  daily;  height  of  surface  of  ground, 
skoning  Lafayette  station  as  40  feet,  about  34. G  feet;  water  said  to 
between  20  to  25  feet  below,  hence  about  10  or  15  feet  above  tide; 
ten  cleaned  occasionally  it  is  as  good  as  when  first  put  down;  screen 
very  coarse  gravel;  C.  H.  Melchert,  engineer  in  charge. 
Lafayette  Compress  and  Storage  Company's  well. — Depth,  125  feet; 
,ter  surface  about  25  feet  below  surface  of  the  ground,  i.  e.,  alwut 
feet  above  tide. 

ST.  LANDRY  PARISH. 
OPELOU8AS. 

Waterworks  well. — Depth,  184  feet;  pipe,  10  inches;  screen,  64  feet; 
s  been  pumped  to  the  extent  of  300  gallons  per  minute,  guaranteed 
0;  elevation  of  water  in  well,  22.28  feet  above  tide,  i.  e.,  considering 
e  station  as  67.5  feet,  as  given  by  the  Southern  Pacific  Railroad. 

Section  of  waterworks  well  at  Opebmsas,  St.  Landry  Parish. 


Thickness 
in  feet. 

Depth  !u 
feet. 

ly 

83 
'XI 
04 

as 

le  san<l 

120 

avel  to  1*>ttom  of  well 

184 

Oil  Mitt  well. — Depth,  20X  feet;  pipe,  «S  inches,  with  4o  feet  of  screen. 

WASHINGTON. 

Washington  well. — The  following*  section  was  given  for  the  well  at 
ashington: 

Section  of  well  at  Washington,  St.  iAindry  Parish. 


Thickness 
in  feet. 

IS 

52 

124 

Depth  in 
feet. 

ickrarMl 

18 

id 

70 

ivel 

194 

Water  said  to  rise  to  within  11  feet  of  surface  of  ground,  or  about 
feet  above  tide.  J 


I 


rSDIBllBorSP   WATERS   OF   WOIT1HEB.V    LOUISIANA.    (■«  I 
wen  aATUN  miT.r.  rARtsn. 


Mr.  W*»-*l  ■*«  hr  food  good  water  bore  at  1M  feet 

The  -am*'  authority  jti-t  ipjoted  -ay-  that  good  water  i*  found  \<r<* 
1  a  -Irpth  of  10"  fwL  Tih-  sitrfatf  of  tin-  Water  is  21  feet  brio*  t!» 
^Tt.-ral  Icvtd  of  the  ptwnd. 

Mr.  W.-s-l  rvport*  poor  water  at  IM  feet. 


Tho  ram*'  <-ondit*on  exist-  here  as  at  New  Roads. 

AV..YEU.KS    l'ARISB. 

Bailnoti  «*//#.—  One  W.  the  other  lW  feet  deep:  the  water  from   I 
»ith  impotable.     Water  stand*  in  both  about  13  feet  below  staliou. 

in  J).  JTitOfg  uvff.  — One  4-ini-h  well.  ISO  feet  deep,  furnishes  enough 
rater  to  run  four  large  boilers  in  Ilaas's  cotton  eonipress  work.*: 
vater  stands  about  10  feet  below  surface  of  ground  or  about  11.5  fed 
.telow  the  station. 

Gannett  gives  Bunkie  an  elevation  of  66  feet  Hence  water  standi 
in  these  wells  about  52  or  54  feet  above  tide. 

Cmtrt-home  irtll.— This  well  is  reported  to  have  a  depth  of  800  feet. 
encountering  salt  water.  At  a  depth  of  230  feet  a  5-foot  .stratum  of 
lignite  was  penetrated.  Mouth  of  well  0.3  foot  above  railroad  station, 
home  approximately  S2  feet  above  tide. 

VERMILION    PARISH. 


(hurt-how*  wv//.—  Well  about  16.6  feet  above  tide  with  section  v 
follows: 

Scctiim  t,/  wdl  <a  eonrt-hiMM,  AhUrQk,  Vermilkm  Parith. 


ThJcknm 
15 

57 

21 
60 

fi£ 

15 

80 

e 

i» 

i» 

230 
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The  upper  bed  here  alone  furnishes  water.  Exact  height  of  water 
uld  not  be  told;  certainly  it  lacks  several  feet  of  overflowing. 
Well  9  miles  west  of  Abbeville. — On  Mr.  John  Waltham's  place  W. 
5E.  i  sec.  32,  12  S.,  R.  3  E.,  are  several  wells.  The  land  is  here  10 
st  above  tide  and  the  general  well  section,  according  to  Mr.  Moresi, 
about  as  follows: 

Section  of  well  on  Waltfiam's  place,  0  miles  wert  of  Abbeville,  Vermilion  Parish. 


y 

ay  sand  

iy 

lite  nharp  sand  and  gravel 


Thickness 
in  feet. 

Depth 
in  feet. 

30 

30 

10 

40 

5 

45 

30+ 

75+ 

Even  at  this  low  level  the  water  does  not  overflow. 


SHELL    BEACH. 


Wells  that  have  a  feeble  flow  above  the  surface  of  the  ground  were 
ard  of  at  this  place,  but  were  not  visited. 


(il'EYDAN. 


Wilkinson? s  well,  3  miles  south irt>*t  of  Gucydan. — Depth,  190  feet; 
pe,  8-inch;  flow,  8+  gallons  per  minute;  temperature,  73°.  Eleva- 
>n  of  flow,  6.9  feet  above  tide,  determined  by  spirit-level  line  from 
ueydan;  bench  mark  on  station;  according  to  Southern  Pacific  Rail- 
ad,  9.07  feet  above  tide. 

Donnelly  place,  6  or  7  miles  east  of  Gueydnn. — Two  8-inch  and  two 
inch  wells.     Water  said  to  rise  8  inches  above  the  surface. 


ACADIA    PARISH. 


KAYXE   AND    VICINITY. 


Clvapuis^H  well. — Depth,  210  feet,  with  lo-foot  strainer;  water  stands 
feet  below  surface.     Elevation  of  station,  according  to  Southern 
icific  Railroad,  37.5  feet  above  tide,  well  about  2  feet  below;  hence, 
iter  in  well  about  19.5  feet  above  tide. 

Jlippolite  Richard?*  mil. — This  is  3  miles  east-northeast  of  Rayne. 
ipth,  200  feet;  water  stands  within  17.5  feet  of  surface.     Elevation 
surface  of  water  in  well  about  20  feet  above  tide,  based  on  spirit- 
ed line  run  from  Rayne  to  mouth  of  well. 


CROWLEY    AND    VICINITY. 


-Railroad  well. — Depth,  173  feet.     Water  usually  rises  to  within  5 
'  6  feet  of  surface.     Elevation  of  water,  about  1U  feet  above  tide. 


!)IJ  UNDKKimullND    WATEB8   OF   ^OUTHKRN    LOUISIANA.     [m.* 

/.,  foc&ay  totUi  Depth,  i'1"'  feet;  water  nn«fiiftniftiry;  pipe  «itb- 
drawn  to  thi>  usual  depth,  170-180  font. 

£eap  l*»int,  tS  m&n  NertXaori  -f  I'n-rh.j.  One  .viuHi  mid  tW 
il-inch  wells.     Water  at  t so  feet:  rises  to  within -Jo"  foot  of  the  snriwi 

/'/,/v.  ,„//,.*  ,.W  -;/*  ( '/■""•/,-if.  —  Two  wolls  ]His.«  through  logsatdeptt 
61  LOS  and  BOS  feat  In  the  first,  beontll  the  ltis-foot  log,  7fwtuf 
watep-bearias  tttid  wad  saeoaatorod,  water  dung  t<>  within  7  fat  of 
surface. 

5W  ]l>/V//i/\  Kwff,  Ajhont  8  miles  southwest  of  Crowley,  or  h 
center  of  sec.  lit.T.  I0S..U.  l  K.:  depth,  308  feet;  surface  of  ground, 
18.87  feel  above  bide?  erf  inter,  8.OT  feet  aeon  tide  January  38, i«& 

Strainer,  "ll  feet  long. 

/..  ./.  town'*  »://.— Middle  (rf  NE.  i  see.  IS;  depth,  19M  M 
top  of  pipe,  B1.89  feet  above  tide;  of  wider,  'J. 4'.'  feet  ahove  ti«V 


Water  Stands  in  tills  well,  l-Vhi- 
tears  7.5  feet  aboVfl  tide. 


John  Wmdtinf*  ■/•.'//,  j  tath  toutkieett  ■</  (Mm.— Pijie,  N«J« 

flow,  I.fi  feet  above  surface;  90  gallons  per  minute.  Eli-vattou  of 
Oriza  (Southern  Paeilie  Kailroad),  91  feet  above  tide.  By  spirit-level 
line,  top  well  is  1 1 A  feet  above  tide. 

J).  ./.  XvttnUi''*  tfli  II,  3  mil#s  southwest  of  Orizit. — Elevation  of  sur- 
face of  water,  1S.S  feet  above  tide;  line  from  Oriza. 

/■',  Scttnlm't  weft,  t  mQei  wwth-toHthwtxt  of  Onea.—  Elevation  of 
surface  of  water.  \'l  feet  above  tide;  leveled  from  Oriza. 

CALCASIEU   1'ARISH. 

It  is  in  the  eastern  half  of  this  parish  that  perhaps  two-thirds  of  ill 
the  largo  irrigation  wells  of  southwestern  Ixmisiana  are  located.  No1 
that  this  particular  area  is  better  adapted  to  the  growing  of  rice  than 
many  other  sections  of  southern  Louisiana,  hut  hy  a  glance  at  M? 
map  of  this  part  of  the  State  it  will  be  seen  that  east  Calcasieu  I** 
comparatively  few  large  rivers,  creeks,  or  bayous  from  which  watft 
may  he  had  for  irrigation  purposes.  The  result  is  that  here  are  foiH,<* 
the  most  advanced  methods  of  sinking  wells  and  lifting  the  wnt*'1 
from  them. 

It  is  entirely  out  of  the  question  to  refer  to  even  a  tenth  part  of  tbe 
wells  now  in  operation  in  this  section;  of  late  years  their  number  hi*5 
gone  up  into  the  hundreds,  and  will  soon  reach  a  thousand  or  more 
A  few  statistics  regarding  some  of  these  wells  will  show  the  general 
characters  of  all  of  them.  Welsh  may  be  taken  as  the  central  point 
of  interest  in  deep-well  activity. 
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WKLfiH   AND   VICINITY. 


£  Z.  Bowefs  xcett. — About  one-half  milo  northeast  of  Welsh,  ccn- 

of  sec.  30,  called  in  the  last  report  of  the  Geological  Survey  of 

lisiana  (1902)  "E.  L.  Brown's  well;"  depth,  130  feet;  pipe,  8  inches; 

liner,  38  feet;  surface  of  water  above  tide  February  26, 1901, 16.68 

i;  March  21,  19a3,  13.92;  July  13,  1.18  feet.     The  section  shows 

r  to  65  feet  and  sand,  growing  coarser  below,  to  130  feet. 

Ir.  Bower  has  recently  put  down  another  well  92  feet  north  of 

\  well;  it  has  a  10-inch  casing,  is  175  feet  deep,  and  has  a  56-foot 

tiner.     From  top  of  pipe  to  water  surface,  March  21,  1903,  6.73 

t  of  the  water  stood   13.26  above  tide;  July  13,  1903,  0.5  foot 

ve  tide. 

looped*  well,  £  mile  east  of  Welsh. — The  section  shows  clay  to  90 

b,  coarse  sand,  clay,  sand,  and   finally   blue  sand   at  a  depth  of 

-145  feet. 

^ielcTs  well,  i  mile  east  of  station. — The  section  shows  clay  to  90 

t;  sand,  clay,  coarse  below,  to  164  feet. 

Welsh  planing  mill  well. — Pipe,  3  inches;  top  of  pipe,  20.33  feet; 

face  of  water,  March  19,  13.86  feet;  March  21,  13.93  feet  above 

e. 

Section  of  well  at  Welsh  pUtnmg  mill,  Welsh,  Calcasieu  Parish. 


Thickness 
in  feet. 

12 
4 

182 
40 

Depth  in 
feet. 

V 

12 

r 

d 

16 

y 

198 

rse,  light  sand 

238 

S.  R.  May '*  well,  \  mile  mrrth  of  station. — Top  of  flume  20.3  feet 
>ve  tide,  of  water;  March  19,  1903,  14.3  feet;  March  21,  15.16  feet; 
ly  12,  1903,  0.8  foot  above  tide;  July  13,  after  pump  had  been 
rking  1  hour,  but  had  stopped  5  minutes  before  the  measurement 
s  taken,  1.7  foot  above  tide;  same  conditions  except  pump  had  been 
pped  for  about  20  minutes,  1.1  foot  above  tide;  lowest  level  in  1902 
I  to  be  —8  feet;  depth.  190  feet;  pipe,  8  inches;  temperature 
water,  71.5°  F. ;  supplies  1,200  gallons  per  minute  when  pumped 
a  20-horsepower  Erie  engine. 

ibbotfs  well,  2  mill-*  southeast  of  W</.s/t. — Elevation  of  water  surface, 
bruary  26,  1901,  16.42  feet  above  tide;  that  is,  7. OS  feet  below  the 
lroad  station. 

TleraliVs  well,j/erhaj>s  1\  mihs  cast-south*  ust  of  the  station. — Eleva- 
n  of  water,  February  26,  1901,  16.6  feet  al>ove  tide,  or  6.9  feet 
ow  the  railroad  station. 


iS  UNDKKdKOHNIJ    W'ATKKS    Off   SLITHERS    LOt'lSIAJCA.     >■' 

W',11  S  ml/.. i  l„;-th-l>l<rth.r<x!  ■■/  H'r/iiA.— Th«  s.-ction  dm 

99  fat  and  muuI  to  986  feet 


Welfa  at  mills  reported  as  flowing  •">  fat  above  tid<-. 

II.    /■;.    Cttmp'e  Well,  li  mil**  tiartUmut  of  Lain  Arthur. 
.<■<:  s,  11  S.  3W.;  depth.  aifi.T  fat,  water-bearing  sand  44' 
rievation  of  top  nf  pipe  a.*  determined  by  h  spirit-level  line 
akt>,  17.fi  feet  above  tide;  elevation  of  water  surface,  B  feel 

.IKNN1NHS   AMI    VICIHIT*, 

.\,ll/,r--'n"  trdlx,  ahtut  !  inik  iiv«t-/HiutUnY*t>>fJ<?nn{n#*.—'Bum\u 
ncli  wells,  connected  to  a  14-inch  main  and  pumped  with  n  50  hc**- 
tower  engine.  Depth,  approximately,  300  fat;  mils  about  3Mm 
>purl,  furnishing,  with  engine  running  at  perhaps  half- rated  poww. 
,S(Hi  gallons  par  minute. 

These  wells  are  furnishing  now  (1908)  about  half  as  much  waters 
bey  did  last  year  owing  to  clogging  of  the  strainer  with  fine  awl. 
["he  fireman  at  the  plant  says  the  l.iu-foot  well,  about  50  feet  north 
if  the  three,  is  nipable  of  furnishing  nearly  as  mueh  as  these  thrve 
.re  famishing  now.  Though  WO  various  in  depth,  when  the  deeper 
veils  are  pumped,  the  amount  obtainable  from  the  shallower  DM  b) 
DsterhtUy  diminished. 

Viu-tijn  well*.  —Iu  this  same  vicinity  are  the  three  Carey  wells, a 
general  log  of  which  is  herewith  given: 

General  rneHon  nf  three  weth  near  Jcnning*,  1st. 
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f '//'/  >*■•((,  work.*  will. — When  measured,  March  19,  1903,  the  WeWT 
in  this  new  well  stood  IS  feet  below  the  mouth  of  the  pipe  or,  pvrhai'- 
12  fal  above  tide.  The  capacity  of  the  tank  is  95,000  gullons.  Tb* 
engineer  informed  us  that  the  well  seemed  to  lower  none  while  lb* 
tank  was  being  tilled,  the  operation  lasting  about  three  hours. 

Welt  3  tittles  ewt-wutheaxt  of  Jen  niiujti. — This  well  was  being  sunK 
on  February  24,  liKM),  by  the  Brechner  outfit.  The  beds  penetrated 
showed  reddish,  yellow,  and  gray  mottled  clay  for  30  feet,  becoming^ 


En  w  i 


V<^\^i 

EIP^IB 

M 

*     —J 

_  . 

HI 


lb.]        WELLS  IN  LOUISIANA   WEST  OF  THE  MISSISSIPPI.  59 

*  tenacious,  with  fossil  fragments,  Rangia,  Helix,  Balanxis,  etc., 
til  a  depth  of  90  feet  was  reached,  when  blue  sand,  with  thickness 
determined,  was  struck. 

KINDER  AND  VICINITY. 

Meffiir*  wv//,  1  mih  north  of  Kinder. — Depth,  150  foot;  elevation 
f  water  surface  as  determined  by  leveling,  from  Kinder  Station, 
[arch  8,  1902,  27.1  feet  above  tide,  assuming  that  the  station  is  41).  3 
set  above  tide. 

WlotxoiCx  well. — Depth,  138  feet;  depth  of  water  from  top  of  pipe, 

I  feet,  10  inches;  temperature,  GH°  F.;  elevation  of  water  surface 
larch  7,  1D02,  25.4  feet  above  tide. 

en  in  a. 

XcBirney*  well*. — A  numbor  of  wells  in  this  vicinity,  ranging  in 
3pth  from  140  to  175  feet  and  in  size  from  *>  inches  to  8  inches,  in 
hich  water  rises  to  within  14  to  23  feet  of  surface,  depending  on  local 
pography. 

OBERLIN. 

Mr.  Dennis  Moore  says  that  the  railroad  tank  well  is  1!)0  feet  in 
pth,  and  that  water  rises  to  within  10  foot  of  the  surface,  or  about 
feet  above  tide. 

In  general  the  water  level  would  probably  bo  somewhat  lower  than 
is.  No  hopes  can  be  entertained  of  obtaining  a  flowing  well  at  this 
tuparatively  shallow  depth. 

LAKE   CHARLES. 

Veil  1  mile  north  of  fake. — The  Bradley  and  Ramsay  Lumber 
mpany's  well,  al>out  500  foot  deep,  has  the  greatest  flow  of  any 

II  measured  in  the  State,  210  gallons  per  minute;  pipe,  t>  inches. 
e  analysis  given  below.  (See  PI.  VI,  .1,  for  view  at  well.)  Ele- 
tion,  10.5  feet  above  tide.  Based  on  tide  gage,  reading  at  Lake 
arles,  by  G.  D.  Harris. 

Iiei*er*  muehiin'-*hoj>  -tret I.    -The  following  is  a  section  of  the  well: 

Section  at  well  at  Heixer'x  marhhie  xlutp,  unir  Jjthr  Charlnt. 
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(JO        ovDcaaBomro  waters  <>k  southkhn  wsbmasa*    i»i 

Water  with  iron  taste.  See  analysis  given  In-low.  Klcv»ti»n  i 
well  about  V.i  feel;  known  to  flow  to  I"  fei  t  and  said  to  have  flow 
bo  27  feci  above  tide. 

Jwltff  Milhr*  i/W/.— Pressure  of  5.-25  pounds  per  square  inch;  floi 
12  gallons  per  minute.  Klevntion  of  present,  flow,  12. 7S  feet  nbw 
tide;  would  flow  at  24.71'  feet  above  tide. 


/'  rkiiix  •"«/  Milhr  T-iimht-r  Company*  weff,— Pipe,  4  inches;  fid 
lion  of  flow,  10  feet,  above  tide,  and  would  doubtless  flow  to  |fl  M 
more  above  tide. 

WtJt  3  mil*s  mrthwut  of  l*rke. — Pipe,  8  inches.      Following  m 
[Mtrlial  section  of  ibis  well: 

fliilWiHltiin  0*inflnl  VrtM  Ijate,  Oalaaiau  Parish. 


Qnrcl 

This  is  u  very  strong  flowing  well. 

U3XKU  I'ARISH. 


It  would  doubtless  be  an  unpardonable  omission,  if  in  enumerating 
the  various  classes  of  wells  in  southern  Louisiana,  with  their  depths, 
kinds  of  water,  and  other  characteristics,  no  mention  were  made  of 
the  "blowing"  wells  of  Rapides  Parish,  that  have  attracted  much 
attention,  at  least  locally. 

.Judge  Blackmail,  of  Alexandria,  has  frequently  called  attention  t" 
n  certain  well  of  this  character,  and  has  recently  sent,  through  Mr. 
Kennedy,  of  the  Southern  Pacific  geological  .survey,  a  clipping  from 
the  Alexandria  Town  Talk,  of  September  1st,  1903,  relating  to  this 
subject. 

Though  .ludge  Blackmail  knows  of  two  other  wells  having  similar 
characteristics,  the  one  best  known  is  located  on  the  farm  of  Mr. 
Frank  Melder,  Melder  post-oflicc,  between  Spring  Creek  and  (Wa- 
sieu  River,  2  miles  east  of  the  river,  and  3  miles  east  of  Strothers 
Crossing,  on  the  Calcasieu. 

It  was  in  1892  that  Mr.  Frank  MeMer  started  to  bore  a  12-inch  well,  l.ut  had  1" 
Rive  it  up  after  reaching  a  depth  of  HO  feet.  The  air  would  come  rushing  from  the 
well,  somctimra  for  a  |xjriod  of  three  or  foar  days,  and  again  at  shorter  perimb 
When  the  air  was  net  rushing  from  the  well,  il  would  turn  the  other  way  and  I* 
sucked  into  the  well  with  great  force  *  *  *  The  force  of  the  air  coming  from  liie 
well  would  keep  a  man's  hat  suspended  over  it. 

In  boring  the  well  a  stratum  of  about  I  foot  of  pipe  clay  was  penetrated,  unit  for 
the  remainder  of  the  distance,  over  75  feet,  a  bed  of  yellow  sand  was  penetrated 
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While  boring  it  was  discovered  that  every  foot  deeper  the  well  was  sunk,  the  harder 
the  air  would  blow  from  it.  When  the  well  was  first  completed,  it  would  blow  a 
day  and  then  air  would  be  sucked  in  for  a  day.  No  water  ever  appeared  in  the  well 
at  any  period. 

The  subject  of  "  blowing  wells"  has  been  discussed  in  Water-Supply 
and  Irrigation  Paper  No.  29,  by  Mr.  Barbour.a  He  attributes  such 
phenomena,  doubtless  correctly,  to  changes  of  atmospheric  pressure 
at  the  surface  of  the  earth.  Those  interested  in  this  subject  will  find, 
without  doubt,  that  when  the  wells  are  "blowing,"  the  barometer 
reading  as  recorded  by  the  nearest  weather  station  is  low;  when  the 
wells  are  "  sucking  in,"  the  barometer  is  rising. 

It  seems  from  the  above  statement  regarding  the  section  of  the 
Melder  well  that  its  great  capabilities  as  a  " blowing"  well  are  due 
to  the  absence  of  water  between  the  grains  of  sand. 

When  such  interstices  are  mainly  filled  with  water,  as  is  usually  the 
case,  the  phenomenon  of  "  blowing"  is  much  less  noticeable. 

VARIATION  IN  FLOW  AND    PRESSURE    HEAD  SIIOWN  BY 

WELLS  IN  SOUTH  LOUISIANA. 

WELLS  EAST  OF  THE  MISSISSIPPI. 

As  a  result  of  investigations  already  carried  on,  it  is  safe  to  say  that 
the  total  amount  of  water  obtained  from  deep  and  artesian  wells  in 
this  part  of  the  State  north  of  Lake  Pontchartrain  does  not  exceed 
3,000  gallons  per  minute.  South  of  the  lake,  in  the  city  of  New 
Orleans,  there  are  a  number  of  6-inch  wells,  but  they  are  pumped  so 
irregularly,  both  as  to  time  and  amount,  and  are  so  u  connected  up," 
that  no  safe  estimate  can  be  given  as  to  their  total  yield.  The  water- 
bearing sands,  ranging  from  600  to  900  feet  below  the  surface  through- 
out the  city,  have  been  penetrated  in  so  many  places  that  the  water 
rarely  overflows  from  these  wells.  All  admit  that  the  head  has  been 
gradually  lowered  somewhat  in  proportion  to  the  number  of  new  wells 
put  down.  (For  a  record  of  the  present  stand  of  the  waters  in  these 
wells,  see  pp.  44-47.) 

There  seems  to  have  been  a  slight  decline  in  the  waters  of  the 
Mandeville  region,  if  we  may  trust  occasional -measurements,  yet  by 
referring  to  the  data  presented  under  Mandeville  (p.  37),  it  will  be 
seen  that  some  of  the  important  wells  are  flowing  now  almost  as  much 
as  two  years  ago.  Some  have  become  practically  clogged  up  and  of 
little  or  no  value.  The  presumption  is  that,  were  new  wells  put 
down  or  were  those  now  in  existence  occasionally  flushed,  the  supply 
would  be  as  great  as  ever  from  each  well.  Very  few  new  wells  have 
been  put  down  in  this  vicinity  during-recent  years. 

a  Barbour,  £.  H.,  Wells  and  windmills  in  Nebraska:  Water-Sup.  and  Irr.  Paper  No.  29,  IT.  8.  Geol. 
8urrey,  1899,  pp.  78-82. 
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Almut  Covington  the  iipw  wells  seem  to  show  the  same  head  a-  tin** 
put  down  two  or  more  years  showed  at  that  time.  Here,  too,  there  i* 
k  suspicion  thill.  the  marked  falling  off  of  head  in  several  of  the  well* 
is  to  he  accounted  for  by  the  clogging  of  the  pipes. 

At  Abitu  Springs  it  has  liecn  noticed  that  the  flowing  of  the  last  nt» 
large,  well  put.  down  decreases  to  a  marked  extent  the  head  in  the  well- 
close  by,  especially  to  the  south  and  west.  Some  of  the  better  well*. 
Imwi'Vt'i',  have  shown  an  increase  rather  than  a  decrease,  so  that  niib 
care  in  properly  spacing  the  wells  and  judgment  in  using  the  water 
no  one  need  expect  to  be  obliged  to  resort  to  pumping  for  a  long  time 
to  come. 

At  Hammond  the  bettor  wells  have  shown  no  decrease  of  flow  or 
pressure  head  for  the  last  two  years,  even  though  their  number  has 
greatly  increased  during  this  interval. 

When  the  extent  of  catchment  area  is  taken  into  account,  reaching, 
as  it  must,  northward  as  far  as  Crystal  Springs,  Miss.,  and  when  the 
total  amount  of  waters  obtained  from  deep  sources  in  this  section  of 
the  State  is  considered,  it  is  no  wonder  that  there  seems  to  Ik-  no 
general  variation  in  flow  or  pressure  head  thus  far  recorded.  Two 
moderate-sized  rice  plantations  in  southwest  Louisiana  would  call  for 
more  water  during  the  summer  months  than  flows  from  all  these  w.IU 
combined.  I'ntil  irrigation  In  practiced  far  more  generally  in  thi* 
section  of  the  country  there  will  probably  lie  no  marked  decline  in  the 
Bow  of  the  carefully  constructed  artesian  and  deep  wells. 

WELLS  WEST  OF  THE  MISSISSIPPI. 

The  statement  is  often  made  that  the  wells  along  the  Missi-sijijii 
and  in  the  alluvial  or  delta  region  to  the  west  vary  as  to  head  accord- 
ing  to  the  different  stages  of  the  river.  In  the  lowest  regions,  doM 
to  the  river  channel,  this  probably  means  that  when  the  river  is  very 
high,  held  far  above  the  wells  by  the  great  levee  system,  some  i>f  the 
river  water  gradually  seeps  through  the  intervening  soils  and  enters 
the  wells.  Many  instances  arc  on  record  of  the  pressure  of  the  river 
water  becoming;  so  great  ao  to  cause  a  spring  to  burst  forth  from  the 
ground  several  hundred  yards  from  the  river's  border.  When  suck 
waters  arc  welled  up  to  a  height  corresponding  to  that  of  the  surface 
of  the  river,  they  cease  to  flow. 

However,  if  it  is  assumed  that  the  motion  of  most  underground 
waters  is  but  a  few  feet  a  day,  or  only  a  mile  or  two  a  year,  it  i? 
evident  that  the  underground  transmission  of  water  from  the  Missis- 
sippi eastward,  westward,  or  Gulf  ward  is  not  sufficiently  rapid  to  lie 
detected  and  correlated  with  stages  of  the  river  except  for  a  distance 
of  a  few  hundreds  yards  from  the  channel. 

It  is  obvious,  however,  that  there  may  lie  a  transmission  of  pressure, 
affecting  the  flow  of  wells  more  promptly  and  at  a  greater  distance 
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a  would  the  actual  translation  of  the  water  itself.  Data  touching 
in  this  interesting  question  are  in  the  delta  region  unfortunately 
ring,  and  this  for  two  reasons:  (1)  Since  the  water  there  obtained 
di  wells  is  usually  of  poor  quality,  their  number  is  not  great,  and 
when  they  are  put  down  they  arc  nearly  always  on  the  bank  of 
w  navigable  bayou  where  the  villages  and  sugarhouses  are  to  be 
nd.  The  fluctuations  of  such  wells  may  be  due,  as  explained 
»ve,  mainly  to  the  lateral  transmission  of  river  or  bayou  water,  and 
.  to  the  simple  transmission  of  pressure. 

Veils  farther  west,  some  distance  from  the  Mississippi  and  its 
tributaries,  show,  as  will  be  seen  below,  no  appreciable  effect  of 
nsmission  of  either  water  or  pressure  from  the  Mississippi. 
<fo  observations  continuing  throughout  the  whole  year  have  been 
de,  so  far  as  the  writer  is  aware,  of  the  height  of  water  in  thovari- 
»deep  wells  in  the  southwest  part  of  the  State.  As  explained  in  the 
rfatory  notice  to  this  paper,  the  facts  upon  which  this  report  is  based 
re  collected  by  the  writer  during  the  winter  months,  while  engaged 
general  work  of  the  State  geological  survey.  However,  several 
>rt  series  of  observations  have  been  made,  covering  intervals  in  three 
ucessive  jTcars.  In  1901  Mr.  Pacheco,  of  the  State  survey,  was  kept 
the  field  nearly  two  months  for  the  sole  purpose  of  making  such 
nervations.  The  results  of  his  observations,  as  published  by  the 
ntc  survey,  are  as  follows: 

'(iriution  of  height  of  water  in  Ifammiir*  mil,  J\  mile*  south  of  station,  Jnm'nuj*,  Iau 
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Variatitm  ofheighlh  ofxcaier  in  Hawkeye  ricr  mill  well,  Fenton,  Im. 
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It  will  be  observed  that  in  these  measurements  the  numbers  under 
et  and  inches  indicate  distances  downward  from  some  datum  plane, 
Mierally  the  top  of  the  casing  or  the  floor  of  the  discharge  trough, 
s  the  season  advances,  the  surface  of  the  water  in  the  wells  gradually 
wers.  The  rate  of  lowering  is  not  constant,  but  the  total  result  of 
le  various  fluctuations  is  to  materially  lower  the  water  surface  as 
inimer  approaches.  The  noticeable  acceleration  in  the  rate  of  lower- 
ig  after  May  15  is  due' to  the  beginning  of  pumping  for  rice  irriga- 
on.  Perhaps  there  is  nothing  new  or  unexpected  in  these  results 
lus  far.  The  variations  shown  throughout  different  hours  of  the  day 
re  much  more  difficult  of  explanation.  Very  possibly,  though,  care- 
ully  kept  barometric  readings  would  give  a  clew  to  their  meaning. 

By  far  the  most  interesting  and  unexpected  variations  are  those  of 
bout  April  22,  1901,  and  February  25  to  27,  1902.  Instead  of  the 
radual  downward  course,  there  is  indicated  for  these  dates  a  notice- 
ble  rise.  The  Weather  Bureau  reports  show  that  heavy  showers 
fere  abundant  on  the  16th,  17th,  and  18th  of  April,  1901,  in  this  part 
»f  the  State,  and  from  the  19th  to  the  26th  of  Februarw  1902. 

Again,  these  same  tendencies  toward  a  lowering  in  summer  and  a 
luick  response  to  local  showers  has  been  observed  this  year  (1903),  as 
s  shown  by  the  following  table: 
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Over  2  inches  of  rain  fell  on  the  UUh  and  2oth  of  March  in  this 
vK'initv,  and  from  the  changes  in  level  noted  in  the  foregoing  tables 
for  previous  years  it  is  only  to  be  expected  that  these  wells  would 
show  a  .similar  change  for  a  similar  cause.  Observe  especially  in  the 
"ay  well  how  the  water  level  rose  on  the  21st,  but  went  back  again  on 
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the  2fit.li.     Notice,  too,  tlit*  effect  of  the  summer  with  its  pumping**- 
son,  under  July  18, 

The  marked  effect  of  copious  showers  on  Bh  water  level  in  the 
deep  wells  <if  southwestern  Louisiana  has  not  escaped  the  genei*! 
observation  of  planters.* 

The  extent  to  which  very  local  heavy  showers  affeet  the  terriferj 
just  without  their  limits  is  ui  interesting  topic  that  thus  far  lisi*  Hi 
been  investigated,  nor  have  time  ami  rireinnstances  permitted  tiif 
observation  of  effects  produced  by  local  or  extensive  rainfall  laJjf- 
ferent  direetions  from  uny  given  well  or  group  of  wells,  though  tlrf 
importance  of  such  observations,  when  a  full  explanation  of  the  OCOBT 
rence  mid  coiulitions  of  the  underground  waters  nf  this  part  of  tin1 
State  is  attempted,  can  not  be  too  much  emphasized. 

From  what  has  already  been  said,  it  is  evident  that  in  some  Wpwa 
the  waters  of  (his  section  behave  like  the  common  "ground  water"  of 
this  or  any  other  well-watered  land;  but  that,  ordinarily,  there  i*"" 
very  direct  connection  between  the  water  of  these  deep  wells  and  tin' 
ordinary  noil  supply  is  evident  from  the  fact  that  at  a  Dumber  of  [feces 
the  deep  waters  flow  several  feet  above  the  surface  of  the  soil  foraiili* 
around:  and,  again,  the  water  in  the  casing  of  the  deep  wells  never,* 
far  as  observed,  stands  at  the  same  level  as  the  water  in  the  pit  out- 
side. Again,  the  supply  of  deep  water  is  not  obtained  until  OM  K, 
more  generally,  several,  thick,  i m pervious  layers  of  clay  have  tan 
penetrated. 

Since  the  thickness  and  character  of  the  sand  and  clay  beds  encoun- 
tered in  sinking  wells  but  a  short  distance  from  one  another  may  vary 
greatly,  and  since  the  position  of  a  clay  bed  in  one  well  may  be  taken"*' 
a  sand  bed  in  another  it  is  very  evident  that,  in  southern  Louisiana,  the 
artesian  and  deep-well  conditions  are  somewhat  different  from  those 
encountered  in  regions  where  there  is  one  great  extensive  underlying 
formation,  sharply  defined  from  overlying  and  underlying  beds,  a"1- 
alone  transmitting  the  deep  underground  flow.     Yet  some  typical  o( 
ideal  artesian  features  are  represented  in  this  part  of  the  State.    Th* 
first  hundred  or  two  hundred  feet  passed  through  in  sinking  deep 
wells  contains  comparatively  few  very  porous  layers;  l>elow.  the  sap" 
usually  becomes  coarser,  and   sometimes   thick   beds  of  gravel  a*"1 
found.     Gravel  deposits  are  by  no  means  uncommon  to  a  depth  C* 
1,000  feet,  as  will  be  seen  by  inspecting  the  logs  of  the  wells  put  doV 
in  search  for  oil  or  deep  artesian  water  and  published   herewith  ^ 
PI.  II.     Very  coarse  gravel  is  reported  in  the  bottom  of  many  of  th* 
best  water  wells  throughout  the  Gulf  border.     As  will  be  seen  b^ 
referring  to  the  record  of  a  well  just  completed  in  Biloxi,  Miss.,  th 
casing,  over  ftOO  feet  down,  is  in  extremely  coarse  gravel  (see  p.  31). 

"For  Knwrln  on  Dili  imlm,  ™.'l>  KljpI  liivl.  Survey  Louisiana  tor  1MB,  p.  2M. 
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Water  naturally  flows  much  more  readily  through  coarse  than- 
rough  line  material.  The  best  flowing  or  deep  wells  of  southwest 
)uisiana  obtain  their  waters  from  very  coarse  sand  or  gravel  beds, 
ich  beds  arc  generally  t>elow  150  or  200  feet  from  the  surface, 
round-water  features  or  characteristics  decrease  in  this  region  down- 
ard,  according  as  those  more  typically  artesian  increase. 
There  is  one  more  somewhat  interesting  fact  connected  with  varia- 
on  in  pressure  head  as  noticed  in  the  May  well  at  Welsh,  though 
robably  it  is  common  to  all  others  in  this  part  of  the  State.  On  the 
tth  of  July  no  pumping  was  done,  and  from  all  appearances  none 
id  been  done  for  several  days.  At  5  o'clock  in  the  evening  the  water 
ood  19.5  feet  below  the  top  of  the  mouth  of  the  casing.  Next  morn- 
ig  the  pump  had  run  but  an  hour  when,  at  the  writer's  request,  it 
as  stopped  in  order  that  the  stage  of  the  water  might  l>e  measured, 
he  surface  of  the  water,  after  dropping  suddenly,  balanced  up  and 
>wn  for  a  moment  and  then  appeared  to  have  come  to  rest.  Five 
linutes  after  the  pump  had  ceased  working,  the  water  stood  18.0  feet 
elow  the  mouth  of  the  casing.  After  the  pump  had  been  stopped  for 
?enty  minutes  the  water  stood  at  19.2  below  the  same  datum  plane. 
'>  thus  appears  that  the  pumping,  which  was  equivalent  to  a  flow  of 
200  gallons  per  minute,  or  72,000  gallons  per  hour,  had  not  in  one 
>urs  time  materially  lowered  the  water  level — in  fact,  had  actually 
used  it  temporarily. 

That  long-continued  pumping  does  lower  the  level  of  the  water  in 
ells  is  understood  by  all  who  are  connected  with  deep-water  supplies. 
>r  example,  in  July,  1903,  Mr.  Roanes's  place  was  visited,  and, 
though  under  ordinary  circumstances  his  wells  are  flowing,  at  that 
ne,  owing  to  several  hours  of  intermittent  pumping,  continuing  for 
period  of  several  days,  the  water  stood  just  below  the  tops  of  the 
pes. 

The  Fabacher  well  in  New  Orleans  (see  p.  44),  which  ordinarily  flows 
ntinuously  from  a  4-inch  pip;*  but  2  feet  or  less  above  the  general 
rel  of  the  ground,  will,  if  suddenly  turned  into  a  smaller  pipe,  rise  up 
d  overflow  for  a  few  minutes  to  a  height  of  11  or  11.5  feet  above 
e  ground.  Then  the  water  gradually  descends  to  a  permanent  head 
about  10  feet  above  the  ground.  The  cause  of  the  temporary, 
usually  high  head  in  the  above-mentioned  cases  is  doubtless  att rib- 
able  to  the  momentum  of  the  water  in  the  j)orous  sand  or  gravel  bed 
low.  What  seems  worthy  of  special  note  is  the  length  of  time 
ijuired  for  the  water  to  descend  to  its  normal  head,  especially  in  the 
se  of  wells  that  have  just  been  pumped. 
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I  WELL  DRILLING  AND  PUMPJXG. 

METHODS  OF  DRILLING. 
Id  southern  Louisiana  practically  but  one  method  is  used  in  Bsbhf 
welts,  either  for  water  or  oil.  This  consists  primarily  of  bxwGiq 
the  earth  with  a  hollow  revolving  bit  and  bringing  it  to  the  sarirt 
by  the  upward  current  of  water  obtained  by  forcing  water  down 
through  the  hollow  bit.  There  are,  to  be  sure,  many  different  derisM 
for  producing  the  necessary  rotating  motion,  many  different  Iv  shtpal 
bits,  and  many  different  sized  and  shaped  derricks  used;  but  the  fan 
damenlai  principle  of  drilling  is  the  same  with  all. 

Preferences  as  to  kind  and  size  of  well  desired  differ  considerably  in 
different  localities.  East  of  the  Mississippi  and  north  of  Lake  lVnl- 
eliiii'lrairi  most  of  the  wells  are  furnished  with  a  2-ineb  easing, I" 
the  water  is  expected  to  flow  at  the  surface  of  the  ground  ore?* 
some  feet  above.  The  wells  are  used  for  dairy  or  ordinary  houvhufcl 
pnrpOSM.  West  of  the  delta  region  the  wells  are  usually  ti.  B,  M,* 
IB  inches  in  diameter,  the  water  U  not  expected  to  rise  to  the  gorhw 
and  irrigation  is  the  main  object  for  which  the  wells  ere  put  dw* 
BJ  I  result  of  the  number,  kind,  and  size  of  wells  required  in  (lifferriit 
sections  of  the  Stale,  methods  of  drilling  varying  somewhat  in AW 
an-  resorted  to  bj  local  drillers. 


Fig.  10  shows  what  is  usually  called  the  jetting  process.  Thr  trac- 
tion engine  furnishes  steam  to  run  the  small  force  pump  (A),  wlticb 
obtains  water  from  a  local  source  and  pumps  it  through  a  strong  h** 
(B)  to  the  drill  pipe  (C).  The  rotating  of  the  pipe  with  bit  attaiW 
is  here  accomplished  by  the  simple  method  of  temporarily  attaching' » 
Stilson  wrench  (II)  and  moving  it  to  and  fro.  The  pipe  carryin;'lbe 
downward  current  of  water  with  the  bit  is  held  up  by  a  block  (D)W>1' 
ropes  (E)  and  is  moved  up  and  down  every  few  seconds  by  power  &»» 
the  engine  transmitted  by  a  rope  and  the  force  of  gravity.  Tl» 
rope  going  to  the  engine  in  this  case  simply  passed  over  a  drum  of 
large  spool  about  ti  inches  in  diameter,  on  the  outer  end  of  Hit'.  B.(' 
wheel  shaft.  Two  or  three  turns  only  were  made  around  this  draft 
and  when  no  work  was  required  of  the  rope  the  engine  Donthtf8* 
turning,  but  the  coils  were  allowed  to  slip  loosely  on  the  drum.  W 
tightening  the  coils  the  drill  pipe  was  immediately  raised.  The  drill 
pipe  in  this  instance  is  about  li  inches  in  diameter,  while  the  casi^S 
is  about  2i  inches.  The  easing  is  sunk  nearly  as  far  as  the  drill  b8* 
penetrated,  and  the  return  water.  laden  with  drillings,  conies  up  l5*" 
tween  the  pipes.     Its  exit  is  shown  at  F. 
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arning  back  and  forth  on  the  long-handled  wrench  at  K  the 
is  loosened  from  the  outside  sand  and  clay  and  ordinarily  readily 
Is  by  its  own  weight  about  us  rapidly  as  the  jet  clears  the  way, 
■some  instances  is  forced  down  by  driving. 


i'ortion  o[  well-drtUii 


he  drill  descends  and  tin:  swivel  coupling  (O)  approaches  tho  top 
casing,  the  coupling  is  unscrewed  and  another  length  of  drill 
2  to  20  feet  long,  is  put  in,  and  tlie  drilling  Is  continued. 


■re  many  wells  of  large  diameter  are  t<>  be  put  down,  as  in  the 
estern  part  of  the  State,  much  of  the  manual  labor  required  by 
>ve -described  process  is  dime  away  with  by  the  use  of  a  median- 
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mi  for  rotating  the  pi]*.'  1 » v  Bison  power;  Thw  mettrnd  w  Mibsan- 
■ally  as  follows:" 

A  long  pit,  i-crlmp*  10  feel  will.'  l.y  M  Uwg,  tt  .Ills  <>r  serup.>d  fat*  temporari  r» 

rvolr.    This  i*  divided  into  EM  compartment*,  onnoocWdi  howra 

The  derrick  having  Ix'i'ii  erected  and  eligiue  placed,  a  3-iui-li  pipe  with  *  (*"»J 
Tii t  attached  1"  i in-'  end  It  hoisied  op  by  TVpt  and  drum,  and  the  rata  !■"--.  d  ■  •■■■■■ 
siw,  is  attached  t...  the  Upper  ted,  Bj  I  xinii.il-  .I.-\ii-.-.  tfail  pipe  it.  n..tale-l  tiyp">o 
in  mi  i  In'  i-jiL-iiH'  while  water  is  pumped  from  the  pit  just  daanritwd  through  0*  tat 
down  I  In-  pipe  into  the  jrniitii.1.       Ax  the  pipe  de-inul-.  the  uuilt.-r  ifhl'inglgwl  ty  '^ 

l.ir  i-  mabari1  mj  Bad  bfoogU  to  the  ■«**"■  by  the  jet.  When  the  pipe.  «bj- lifr*c 
hng,  hi  rank  Into  the  ground  nearly  its  whole  length,  another  seclion  from  U  lol 
IMA  Ifwg  hi  it  t  tin  hi.il  imil  the  KttMtQg  and  puinpiiu;  is  continued  till  btooHaal 
aim..*!  to  the  snrfa.it  of  the  ground.  And  so  the  3-iueh  pipe  is  put  down  till.l.;  ill* 
appearance  of  the  mind  or  I  he  feeling  ..l  tbt  pipe  when  n  .tilled,  there  is  an  iudkatkt 
that  the  w:iicr-l>c:iriiig  wad  is  reached. 

Mi'lition  should    lie  I.-  l.iii'   hi   I  lir   run-  -Ihumi  in  OM  "t    the   .ompartuiwiu  (J 

Hie  pil  or  pool    referreil    to  itliove,  lo  xec  (hut   plejilv  .if  earth  or  clay  is  roixi-ii  aitli 
the  water  just  before  It  is  pumped  through  the   hose  int..  tit*.  pij*.     Tin    pn 
from  Ihe  engine  pumps  IS  sulhVtent  to  fofM  this  muddy  water  into  the  Mod)  tan 
and  cause  Ihein  to  aland  firmly  imil  nul  i-iive  an  they  would  hr  wire  t.>  .]..ii  "ill 

water  wh  wed,    M  D0wlt]  ooeupta  iii.-  ittanti I  to sit  to  keep  the  top*  - 

Mltn  well  stirred  Up  and  HirHiil.      The  other  coin|.urImcnt  of  the   pil  cauin."  "ul1 

porti.m  Dl   Ihe  water  lh«l   has  jus!  cm.ie  onl    in, in  [he  well,  MJBCB  ,.,n:.. 

Imp-,  i!  "iieh  they  l.iav  In'  rnHflfl,  derived  from  Ihe  well,      The  name  water  n.-  it  BwH 

into  the  lir-t  com  purlin  en  I  is  again  used  lifter  being  pjflpaHy  roiled  or  mixed  tritli 

sol). 

After  the  desired  depth  has  tieen  attjiined,  the  3-iui'h  pipe  is  removed,  section  liy 
section,  and  the  li-iueh.  ItHnC-h,  or  12-inch  easing  is  hoisted  up  and  sunt  into  lt» 
hole  iiiuiIh  liy  the  3-iiu-h  pipfrBitd  its  arrow -Iiead  hit.  The  hole  in  often  tteaitjl* 
inehes  in  diameter. 

The  iirst  one,  two,  or  Ihree  sections  of  this  laiw  pil«"  "f  "casing"  are  periwiw' 
ami  form  ihe  strainer,  near  the  huttom  ot  the  completed  well.  If  the  atrainc-r  iMO 
l>e  three  lengths  long,  say  (W)  feet,  eare  is  taken  to  insert  in  the  easing  three  lengib"' 
3-inrh  pipe  and  to  till  the  space  between  this  inner  and  the  outside  pipe  with  sink- 
ings wo  that  it  can  not  fill  with  earthy  mailer  while  descending.  Length  after  laijrtl1 
of  casing  is  sere  wed  on  ami  lowered  until  the  desired  amount  is  sunk  into  thegro"'"' 
In  case  it  does  not  descend  readily  of  ita  own  accord,  resort  is  had  to  rolatins  ''w 

i  iisuic  b]   i Iiinei-.  preciiiely  as  the  3-iftch  pipe  was  rotated  in  the  lieginnifig.    Tl" 

lower  nmrjiin  of  the  casing  is  cot  with  jniints  like  saw  teeth,  so  that  it  aiwwen  fw^'., 
well  as  a  drill  or  auger.*  The  upper  end  of  the  3- inch  pipe  within  carries  aeooi* 
sleeve,  so  that  it  can  )te  caught  readily  by  the  thread  end  of  other  lengtha  tbl"" 
lowered  afterwards  and  coupled  up  with  the  three  lengths  already  spoken  of  «beii¥ 
in  the  strainer  part  of  the  casing.  The  shavings  can  now  be  jettied  ont,  the  inWn0T 
pipe  withdrawn,  and  Ihe  well  "pumped"  to  withdraw  all  the  muddy  impuf1*" 
forced  down  while  drilling,  as  well  as  fine  sand  that  might  eventually  fill  up  * 
strainer. 

One  of  the  most  satisfactory  methods  of  drilling  is  by  portable  o**11" 
fits,  in  which  the  derrick,  traction  and  dummy  engines,  pumps,  eft*-  " 
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-  loaded  on  special  carriages.  The  lightness  of  this  rig  and  the 
asequent  facility  with  which  it  can  be  moved  from  place  to  place 
id  to  make  it  popular  in  regions  where  depths  no  greater  than  300 
fct  are  to  )>e  drilled.  For  various  styles  of  light  derricks  see  the  State 
:-vey  report  already  referred  to  (Pis.  XLII  and  XLIII). 
If  it  is  expected  that  drilling  will  be  carried  to  a  depth  of  500  or 
M.w  feet,  larger,  stronger  outfits  are  called  for.  The  great  advantage 
the  taller  form  of  derrick  is  that  in  hoisting  the  drill  pipe  or  casing, 
icnever  necessary,  it  can  be  uncoupled  two  lengths  at  a  time  instead 

length  by  length,  so  that  nearly  half  the  labor  required  to  remove 

replace  the  pipe  is  thus  avoided. 

Oil  wells  that  reach  depths  of  l,ooo,  2,<x>0,  or  even  ttjKH)  feet  are  put 
vvn  by  similar  but  heavier  outfits.  The  derrick  is  sufficiently  high 
allow  the  pipes  and  casing  to  l>e  removed  three  lengths  at  a  time. 

• 

SCREENS. 

Nearly  every  driller  has  his  own  ideas  as  to  the  proper  manner  of 
katiug  or  placing  the  lower  end  of  the  casing  so  that  a  well  may  have 
free  inflow  of  water  and  at  the  same  time  may  not  be  liable  to  clog 
.  Many  assert  that  all  ordinary  screens  are  liable  to  give  out  and 
in  the  wells  they  are  in.  No  screen  at  all  is  most  satisfactory  if  the 
ver  end  of  the  pipe  is  set  in  very  coarse  gravel  with  no  mixture  of 
.y  or  fine  sand.  Some  advocate  the  pumping  out  of  several  tons  of 
«?r  material  from  around  the  lx>ttom  of  the  pii>e  and  the  forcing 
wn,  in  its  stead,  of  several  wagon  loads  of  gravel,  so  as  to  make  a 
bble  screen. 

As  a  rule,  however,  some  kind  of  metallic  screen  is  used.  Mr. 
>nd.  in  the  bulletin  referred  to  al>ove,  thus  describes  a  common  type 
use  in  south  western  Louisiana: 

In  the  sereena  now  generally  used  perforations  in  the  well  easing  are  three-fourths 
seven-eighths  of  an  inch  in  diameter,  ami  the  distance  bet  ween  renters  averages 
>ut  1A  inch,  the  perforated  portiou  l>eing  carefully  wound  with  galvanized-iron 
•e.  On  10-inch  pipe  No.  14  wire  is  wound  nine  wires  to  the  inch;  on  18-inch 
k?  No.  U>  wire  is  wound  eleven  wires  to  the  inch;  on  (i-inch  pipe  No.  17  wire  is 
und  fourteen  wires  to  the  inch.  A  common  machine-shop  lathe  is  used  for  wind- 
•  the  wire  upon  the  casing,  and  the.  wire  is  not  only  wound  on  tightly,  but  is 
dered  in  place  to  prevent  its  sliding,  so  as  to  close  openings  between  strands, 
•en  rows  of  solder  are  placed  upon  a  10-inch  |>ij>e.  the  nuiulier  increasing  with 
jer  pil*?  and  decreasing  with  smaller  pi]>e. 

Fig.  LI  is  taken  from  Bond's  work,  and  represents  the  casing,  holes, 
re,  rows  of  solder  as  he  has  just  described  them. 
PI.  VI,  IL  shows  a  different  method  of  construct  in«r  a  screen.     The 
res  are  wound  much  farther  apart  than  in  the  type  above  described. 
*er  the  wires  is  placed  line   brass  gauze.     The  pipe  is  then  wound 
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again  over  the  gauze  in  the  opposite  oblique  direction.  The  oatadi 
COMW  win?  is  mainly  to  protect  the  lirass  gauze,  while  the  innercwrst- 
wire  id  to  hold  the  HUM  froni  fitting  down  tigii! 
upon  the  exterior  of  the  pipe,  thus  shutting  Nd 
nil  ingress  of  water  except  immediately  over  die 
bored  holes. 

Machinists  very  ipiiokly  find  it  to  their  advan- 
tage to  have  three  to  live  strands  winding  at  once, 
side  by  side,  not  simply  one  at  a  time,  its  repre- 
sented in  lioml's  figure. 

The  lower  end  "f  these  pipes  is  generally  closed 
by  n  i>all  valve  that  is  so  constructed  as  to  allow 
the  jet  nf  water  to  pass  down  and  out,  but  imme- 
diately closes  against  any  pressure  from  bdenr. 
This  is  to  prevent. the  entrance  of  tine  and  Of 
other  foreign  substance. 

PUMPING. 


It  •  •   •  •  •  |l 

It  #  •  I  *  »  fll 
I*  •  •  •  •  •  tl 


•  t  •  •  •  I  II 


As  would  naturally  t>e  supposed,  water  is 
pumped  from  deep  wells  of  southwestern  Louisi- 
ana by  steam  power.  Formerly  the  fuel  u«J 
for  generating  steam  was  wood  from  the  noar'u' 
lowlands  or  hanks  of  the  bayous  or  coal  brought 
from  Alabama  or  Kansas  City  by  rail.  Since,  the  discovery  of  oil  in 
such  quantities  at  Beaumont,  Tex. ,  nearly  all  the  pumping  plant*  Iwve 


erected  tanks  at  an  elevation  of  from  8  to  10  feet  above  the  boiler 
furnace,  nnd  so  are  able  to  store  an&  use  eSl  in  a.  very  easy  and  WW* 
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od  manner.  However,  as  the  price  of  oil  gradually  rises  above  80 
ente  per  barrel  there  is  a  tendency  to  return  to  the  old  methods 
ind  materials  for  making  steam.  PI.  VII,  ^4.  shows  a  typical  small 
ramping  plant  of  to-day,  with  its  fuel  tank  and  cheap  board  structure 
irith  engine  inside. 

PL  VII,  B,  shows  the  rear  of  a  similar  plant.  A  centrifugal  pump 
'aee  fig.  12)  is  on  the  lower  end  of  the  same  shaft  that  carries  the  band 
wheel.  It  is  placed  in  a  wooden-cur)>ed  well  sufficiently  low  to  be 
beneath  the  surface  of  the  water  at  the  driest  season  of  the  vear. 
When  it  is  not  so  placed  resort  must  bo  had  to  priming  every  time  the 
pump  is  started.  Around  Kinder  and  China,  where  the  usual  head  of 
the  water  is  25  feet  below  the  surface  of  the  ground,  the  pumps  are 
depressed  to  a  depth  of  25  or  30  feet. 


AVATKlt  SlTI'UKS  HWM  WELLS  IN  SOITHERN  LOLT&UU 


INCREASED    USE   OF   UNDERGROUND   WATER 

The  past  decade  has  •tfftnOMod  a  great  impetus  to  veil  driffloi 

southern  l^onisiana.  and  as  the  advantages  of  Underground  Win  :  -i 
plies  Itecomo  hotter  understood,  more  ami  more  attention  will  lie.  givMi 
to  such  sources.  The  me  of  underground  waters  fur  the  irrigation  «f 
rice  I m*  led  CO  the  Sinking  of  tin  unusually  large  inimher  of  wA, 
especially  in  the  region  along  the  coast,  where  values  in  Mime  locali- 
ties have  increased  five  to  ton  fold  within  the  last  ten  years  tlimugli 
the  reclamation  of  the  land  by  irrigation.     The.  use  of  water  fi.rtlii^ 

purpoeo  will  bo  considered  in  dotuil  In  the  section  on  "  Rice  irrig*- 
tion  in  southern  Louisiana."  the  present  discussion  Iwing  limited  to 
town,  domestic,  farm,  railroad,  and  manufacturing  supplies. 

TOWN   AND  DOMESTIC  SUPPLIES. 

Increasing  attention  is  always  given  to  the  quality  of  water  sup- 
plies as  n  country  becomes  older.  In  the  early  stages  of  development 
the  settlements  are  of  small  size,  and  are  more  or  less  remote  from  one 
another.  Even  within  the  villages  themselves  the  houses  are  gener- 
ally scattering.  Under  such  conditions  a  sufficient  water  supply  rtf 
usually  be  had  near  at  hand,  either  from  surface  streams,  or  from 
springs,  or  shallow  wells,  though  in  some  instances  a  deep  supply 
must  be  sought  from  the  start.  As  the  country  develops  and  the  vil- 
lages and  towns  become  more  crowded  the  original  sources  of  supp"* 
are  frequently  either  exhausted  or  become  too  contaminated  for  use. 

Contamination  of  the  shallow  wells,  where  arising  from  lo°" 
sources,  can  frequently  be  prevented  Ity  proper  systems  of  drain*!?8 
or  sewage  disposal,  but  in  small  communities  such  systems  are  of'en 
more  expensive  than  a  new  and  deeper  system  of  water  supply* 
Moreover,  shallow  wells  of  the  open  type  are  not  only  liable  to  p0'' 
lution  by  the  entrance  of  surface  water  or  of  ground  water  of  «■* 
surface  zone,  both  of  which  are  often  charged  with  matter  derived 
from  stables,  privies,  cesspools,  etc.,  but  receive  more  or  less  reft"* 
blown  in  by  the  wind  from  the  adjoining  yards  or  streets,  while  sin"1 


u**.]  WATER   SUPPLIES   FROM   WELLS.  75 

timals  not  uncommonly  fall  into  such  wells  and  the  water  is  contain- 
ated  by  their  decaying  l>odies.  The  odor  and  taste  of  the  water  in 
»me  instances,  and  the  odorous  masses  of  muck  removed  in  cleaning 
i  others,  attest  the  occurrence  of  large  amounts  of  decaying  organic 
utter.  In  fact,  an  open  well  can  seldom  be  so  guarded  as  to  entirely 
revent  pollution,  and  although  often  not  especially  deleterious  to 
ealth,  the  water  is  rarely  equal  to  that  of  a  driven  well  of  the  same 
epth,  from  which  it  is  possible  to  shut  out  all  waters  from  or  near 
le  surface. 

In  the  ease  of  streams,  the  contamination  may  not,  and  in  fact  usu- 
ly  does  not,  rest  with  the  community  using  the  water,  but  with 
:her  villages  or  cities  farther  up  the  stream,  perhaps  in  another 
tate.  Little  can  be  done  in  such  cases  toward  removing  the  sources 
;  pollution,  and  to  secure  even  a  moderately  pure  supply  resort  must 
*  had  to  filtration  or  other  processes  of  purification,  or  to  deep  wells. 
In  many  parts  of  the  country  little  water  can  be  obtained  from  deep 
?lls,  but  in  southern  Louisiana  the  conditions  are  exceptionally 
vorable  for  obtaining  satisfactory  supplies  in  this  manner.  Fig.  7, 
ge  28,  shows  graphically  the  subdivisions  of  this  portion  of  the 
ite  as  regards  the  occurrence  of  underground  water.  It  will  be 
ted  that  there  are  three  definite  east-west  belts,  each  of  which  is 
Jected  by  the  north  west -southeast  belt  along  Mississippi  River. 
*e  latter  belt,  which  in  area  is  the  largest  of  them  all,  is  made  up  of 
ids  consisting  mainly  of  materials  deposited  by  the  river  in  recent 
:ological  times,  though  older  deposits  sometimes  show  at  the  surface. 
i  general  it  consists  of  alternations  of  sands  and  mucks,  ail  of  which 
rt*ry  more  or  'ess  organic  matter.  In  this  area  water  can  be  obtained 
-  almost  any  depth,  but  it  carries  a  large  amount  of  iron  and  organic 
matter,  and  although  used  for  drinking  purposes  and  for  watering 
tock,  has  a  decidedly  deleterious  action  on  health  and  is  a  great  hin- 
rance  to  the  proper  development  of  the  region,  especially  as  the 
bailable  surface  supplies  except  along  Mississippi,  Red,  and  Atcha- 
ilava  rivers,  Bavou  Lafourche,  Bavou  Teche,  etc.,  are  mainlv  from 
Uggish  streams  and  bayous  (PI.  VIII),  which  are  generally  equally 
id.  Certain  of  the  waters  of  this  belt  are,  however,  sometimes 
Heed  on  the  market  as  mineral  waters,  and  are  used  for  bathing  at 
Veral  resorts. 

The  most  souther  1  v  of  the  three  east- west  belts  affords  the  best  under- 
ound  supplies.  In  this  area  the  water  can  be  obtained  at  a  moderate 
pth,  flows  without  pumping,  and  is  of  good  quality.  Most  of  the 
Wns  depending  for  their  public  supplies  on  wells  (see  table  on  p.  77) 
G  located  in  this  belt.  In  the  middle  east-west  belt  pine  supplies  are 
*o  obtained  at  no  great  depths,  but  in  general  the  wells  do  not  flow. 
*t?  towns  listed  in  the  table  mentioned  and  not  situated  in  the  south- 
U  belt  occur  in  the  middle  belt.     In  the  northern   belt  the  land  is 
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lund*  in  surface  stream-  and  springs.  Water  ran  W  «b- 
t  everywhere  hv  •ludinw  w  ells,  but  does  mil  o.inr  in  defi- 
nite and  per*i-.U*nt  beds,  and  i*.  not  found  in  as  lar-re  a^a-a-tNatatii 
the  more  southern  Ml*.      II  lloti  M4  often  ris«  to  the  surface. 

TV  great  advantage  of  the  deeper  underground  -applies  k  ibwt 
general  fiwdou  from  pollution  from  human  sources.  A  great mjwitj 
of  the  en***  of  typhoid  fe\-cr.  one  of  the  great  -vourges  ol 
try,  appears  to  hr  duo  to  ini'airv  drinking  water.  In  Mm 
the  number  of  case*  has  decreased  »fi  per  ceol  on  the  MihetUulium'f 
a  pun'  supply.  Malum.  W  prevalent  in  its  various  forms  throo^i'  «' 
the  South,  is  l>elieved  by  many  to  be  largely  din-  to  tin.*  UBuatfenvt><n 
quality  of  the  domestic  water  supplies,  although  ii  i-  probaM-  tall 
poor  food  and  the  general  unsanitary  surroundings  have  mix  )<  t>  I" 
with  it"  prevalence.  Whether  due  to  the  direct  t  nui-oilwiou  iifgenii- 
or  to  a  general  injtirioii-  effect  on  the.  CUWrtitubOB,  ibe  u**>  of  manr  nf 
the  relatively  stagnant  surface  waters  certainly  adversely  affects  i!" 
health.  The  rabstilBtkm  of  pun-  undergroiiud  supplie*  alnwt*t  aim** 
result*  in  «u  immediate  and  marked  improvement  in  health. 

To  secure  a  pure  underground  water  Ripply  1:    i 
the  well  t  i  a  depth  sufficiently  great  to  prevent  the  possibility  ■•(  m 
lamination   by  seepage   from  the  surface  xoiic  of  the  grouadwaii 
The  depth  will  depend  largely  on  local  conditions.      In  general.  *»'«' 
obtained  from  beneath  a  l»ed  of  elax  of  i-ufficient  thiiku--  - 
barrier  to  the  passage  of  surface  water*,  will  tie  entirely  aBDofadon 
as  far  as  freedom  from  contamination  is  concerned.     In  Hat  area- » 
source  of  supply  sfo  to  30  feet  below  the  nearest  source  of  poHmi*"1 
would  proliably  be  safe  to  use  if  all  access  to  surfaee  waters  wot  ml 
off  by  proper  casing. 

Among  the  disadvantages  of  underground  supplies  are  (1)  tbeic 
uncertain  distribution  and  depth,  (d)<heir  uncertain  quality.  (8)  lb* 
cost  of  deep  wells,  (4)  the  cost  of  pumping  nonflowtug  wells,  and  l>> 
the  insufficiency  of  supply  in  certain  crowded  communities  and  hinotD* 
irrigable  areas.  The  first  two  objections  are  of  great  JniporUne**- 
The  conditions  of  the  occurrence  of  waters  are,  however,  well  under* 
stood  by  those  who  have  investigated  them,  and  valuable  raforniatioa-* 
can  usually  be  obtained  from  the  numerous  State  or  national  bureaus- 
engaged  in  the  study  of  the  subject.  The  cost  of  drilling  and  pomp** 
ing  deep  wells  is  nearly  always  greater  than  the  cost  of  obtaining  air*** 
face  supplies  where  the  latter  are  at  hand,  but  this  is  offset  in  man-**! 
parts  of  southern  Louisiana  by  the  greater  purity  and  the  cx>nseque"»"-* 
greater  number  of  uses  to  which  well  water  can  be  put,  and  by  th  *■ 
greater  number  of  points  at  which  it  can  be  obtained.  Good  welt— 
can  frequently  be  obtained  at  localities  far  removed  from  surf*"""* 
sources  and  in  such  instances  afford  the  only  means  of  development**'* 
the  country.     The  fifth  objection  is  one  that  is  less  readily,  met,  b**' 
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rface  supplies  are  often  subject  to  the  same  drawbacks  and  fail 
lcre  wells  succeed. 

In  the  following  table  is  given  a  list  of  the  towns  and  cities  in 
uihern  Louisiana  depending  in  whole  or  in  part  on  deep  wells  for 
eir  supplies.  Doubtless  all  of  the  inhabitants  of  a  given  community 
►  not  draw  upon  the  public  supply;  but,  on  the  other  hand,  the 
iters  are  frequently  piped  ticyond  the  corporate  limits.  The  total 
unber  of  persons  using  water  from  the  deep  wells  in  the  localities 
entioned  is,  therefore,  prolmbly  not  far  from  the  miml>er  indicated 
'  the  figures  of  population,  aggregating  alnnit  45,000.  To  these 
list  Ikj  added  the  large  but  unknown  numl>cr  living  in  the  smaller 
wns,  or  scattered  throughout  the  country,  who  draw  their  supplies 
Jin  deep  private  wells.  Many  of  the  more  important  hotels  possess 
ch  wells.  When  it  is  borne  in  mind  that  the  amount  of  sickness 
<1  number  of  deaths  is  much  lower  among  those  using  deep  waters, 
d  that  the  productiveness  of  the  State  is  thereby  increased  by 
ndreds  of  thousands  of  dollars,  the  importance  of  pure  water 
pplies  will  !>e  appreciated. 

Cities  mul  town*  d?p*  wiiiu/  nn  der/>  wll*  fur  jmhlir  t^ttt-r  iwjtjtlirit. 
[''ompile<l  from  liiMirnnre  Maps  i.f  Sanborn  Mmj»  CoiniNiiiy  uixl  other  source*.] 


jl>ateof    Poim-    Xuin-      ,.     f,     f 
Town.  Parish,  tnfor-    lation.    U-rof      J   '!.  ,i'  Mtthod  of  ^rage. 

mat  it  in.     Vjm.     welK  '    ' 

XumlriH Rapitlt- VW  -"». «'-|;>  ■_»  ."wk>,  Ti^i  stuiiflpipr. 

:(.»n  |{oii|;i' KaMButonKoiw.  l'J»8  ll.'JtW  J  7'-\*un            I>o. 

•Miev \riuliii lwrj  4.'2U  J  ITn.'JTo             |io. 

Uiklin St.  Mary l*w  -2.M2  J    I»o. 

nnn-tlv Mieriii 1*'J>»  l.Wn  I    Tanks  t'-ti  fit* t  ileep. 

■Mug* Calrasii-u P.Htt  l.MSit  1  I'l'i  Site!  tank  mi  trestle. 

uyvtti- Lufnyettr :>.:tli  :s  l-'iii.  i.'4i.2Jii  Itriik  n-*ervoir. 

c«  Charles CaleaMi-ii '  1«*«  ii.tNi  '2    Mamlpi|M\ 

-'lousan |  St.  Lamlry 1»*W  2.'.».r»l  2  ,.'>.1M  stunripipi'  urn]  n-.-enoir. 

<lUfinine !  Ilierville pjmi  H.fiW  J    Kh-vatei!  tank. 

wth"» Ai'ihIim I'.mk:  l.imT  1  '2'*)  Sti-el  tank  on  trestle. 

"Sy»t  -n :  j»rojMi>«««l. 

The  interest  exhibited  in  the  problems  of  pure  water  supplies  is  made 
In  if  est  bv  a  constant  Iv  increasing  number  of  analvscs,  especial!  v 
ose  of  a  sanitary  character.  A  numl>crof  analyses,  in  part  sanitary 
<1  in  part  purely  chemical,  made  by  the  State  experiment  station" 
v  given  in  the  following  table: 

"Kept.  <ieol.  Sur\e\  L«»ui.-iana  I'or  lfM2.  pt.  «..  !>p«vial  ivjHirt  No.  »i.  pp.  J."»1-'J;V<:. 
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In  the  above  analyses  tbe  total  amount  of  solid  mutter  held  bj  the 
water  is  indicated  in  the  third  column.  This  .solid  matter  i-  tin 
residue  winch  is  left  after  the  water  has  bun  evaporated  to  dryncm, 
and  includes  both  the  suspended  matter  noted  in  the  last  column  and 
mattM  held  in  solution.  The  waters  of  the  table  show  less  foreign 
matter  than  is  generally  found  in  ground  watei-s,  except  in  the  Net 
England  States.  Iowa  ground  waters,  for  example,  usually  contain 
from  1,000  to  I9,fi00  parts  of  residue  per  million;  Illinois  waters  run 
from  800  l»  1,900,  while  those  of  Kansas  vary  from  1,000  to  7,i*».i 
parts.  The  "ash"  column  indicates  the  amount  "f  residue  left  after 
the  solitl  matter  of  the  previous  column  has  been  heated  to  a  red  bait. 
In  the  table  (he  difference  Mweeti  the  amount-,  of  the  ash  mid  the 
solid  matter  is  given  in  the  third  column  as  organic  matter.  In  reality 
this  is  not  ill  organic  matter,  but  includes  the  volatile  parts  of  car- 
bonates, nitrates,  ete.,  the  amounts  being,  therefore,  considerably  too 
large.  The  figures  in  tbe  sixth  or  albuminoid  column  indicate  the 
amount  of  ammonia  in  actual  organic  combination,  while  the  figure* 
in  the  free  ammonia,  nitrite,  and  nitrate  columns  represent  lilt 
amounts  in  each  of  the  progressive  stages  through  which  organic 
matter  passes  during  its  oxidation  to  mineral  matter.  No  ."ingle 
determination  is  an  absolute  indication  of  the  quality  of  the  water.  Imt 
in  general  an  association  of  high  ammonia  and  nitrites,  espirialli 
when  associated  with  high  chlorine,  indicates  pollution  by  sewag*. 
Most  of  the  waters  of  the  table  neem  to  be  of  excellent  quality,  bat  it 
is  apparent  that  in  a  few  cases  the  oxidation  of  the  organic  matter 
has  befln  arrested,  while  in  the  case  of  the  100-fbot  well  in  Ponchutoula 
there  are  certain  evidences  pointing  to  recent  pollution.  The  amounts 
of  calcium  oxide  do  not  indicate  that  the  waters  are  especially  hard, 
and  they  would  probably  give  rise  to  only  a  small  amount  of  scale  if 
used  in  boilers,  even  if  all  of  the  calcium  were  in  the  form  of  sulphate.' 

FARM  SUPPLIES. 
A  considerable  number  of  cattle  are  pastured  on  the  prairies  or  in 
the  more  or  less  open  pine  lands  throughout  southern  Louisiana, 
where  they  feed  on  the  rich  grass  which  abounds  in  such  places, 
especially  where  recently  burned  over.  These  cattle  rind  the  neces- 
sary drinking  water  in  the  streams  and  bayous,  artificial  provision 
seldom  being  necessary.  For  horses  and  such  cattle,  sheep,  hogs,  ?'<'■' 
as  are  confined  within  narrow  limits  on  the  scattered  farms,  however. 
an  artificial  supply  must  often  be  provided.  In  a  large  part  of  tin' 
area  this  is  a  simple  matter,  good  water,  either  flowing  or  nonflowin^ 
being  obtained  within  a  moderate  distance  of  the  surface.  PI.  * 
shows  typical  examples  of  flowing  wells,  such  as  are  obtained  in  ^e 
southern  portion  of  the  State. 

■  Aelnuiwlid«!o^iil*are  tiui'luSIr.  M.  O.  Lelshioii  for  i-onious  ol  thi- divindt-ii  ol  analF"* 
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RAILROAD  SUPPLIES. 

3  of  the  most  common  and  important  uses  of  underground  water 
'  the  locomotive  supplies  of  railroads.     On  every  line,  usually 

few  miles  apart,  are  located  the  familiar  water  tanks,  each  of 
hundreds  or  thousands  of  barrels  capacity.  For  these,  pure  sup- 
must  be  had.  The  waters  of  the  bayous  and  streams  are  in  many 
ices  unsatisfactory  for  locomotive  use,  and  wells  are  commonly 
;ed  to.  Relativelv  little  difficultv  is  encountered  in  southern 
iana  in  obtaining  water  in  this  way.  Except  in  the  Mississippi 
nds,  water  of  a  satisfactory  quality  may  usually  be  obtained  in 
j  amounts  at  moderate  depths.     In  general,  the  waters  give  only 

amounts  of  boiler  scale. 

MANUFACTURING  SUPPLIES. 

ier  this  head  are  included  both  the  boiler  supplies  of  manufac- 
*  establishments  and  the  supplies  used  directly  in  manufacturing 
sses.  The  statements  in  regard  to  waters  required  for  railroad 
lotives  apply  equally  to  boiler  waters  in  other  lines.  Taken  as  a 
j,  such  supplies  are  of  great  importance,  t!:e  very  existence  of 
d  us  tries  of  certain  localities  being  largely  dependent  upon  them. 
Iuml>er  business,  with  its  numerous  saw  and  planing  mills, 
nds  supplies  of  pure  water  at  a  great  number  of  points.  This 
is  generally  obtained  from  deep  wells.  Well  waters  are  also  of 
importance  in  many  other  industries,  and  as  these  increase  in 
er,  variety,  size,  and  output  the  economic  value  of  water  will 
►rtionallv  increase. 

the  processes  in  which  water  plays  a  direct  and  leading  part  the 
facture  of  ice  is  the  most  important.     Many  of  the  cities  and 
i,   including    Baton    Rouge,    Crowley,   Covington,    Hammond, 
rette,  and  New  Iberia,  employ  well  water  for  this  purpose. 
irk  101—04 6 
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RICE  IRRIGATION  IN  SOUTHERN  LOUISIANA. 


GompOed  by  M.  L.  Fru 


DEVELOPMENT  OF  SICE  IRRIGATION. 

One  of  the  newest  and  most  successful  applications  of  in 
its  use  in  the  cultivation  of  rice.  In  1888  lowlands  near  the.  bayou* 
Biii  bible  for  growing  sugar  nine,  corn,  and  cotton  could  l«r  pill  i  haw  it 
for  $3.50  per  acre,  while  the  prairie  lands  back  from  the  baybraj  eoold 
lie  bought  for  $1  per  acre.  With  almost  the  first  crop  under  trrign- 
tion  the  valued  showed  a  marked  rise,  and  have  continued  to  inttBwe 
to  the  present  time.  In  the  first  five  years  the  value  of  the  beat  rice 
lands  rose  to  $10  per  acre,  while  in  tWl  the  values  reached  $30  to  $50 
per  acre. 

The  productiveness  of  the  crops  and  the  increased  values  of  the 
land  have  led  to  a  rapid  development,  which  is  still  in  its  earlier  stage*. 
Rice  land  at  a  distance  from  railroads  and  not  under  canals  may  still 
be  had  for  about  $15  an  acre,  and  will  doubtless  yield  fair  profits  if 
carefully  developed.  It  is  with  a  view  of  calling  attention  to  the 
possibilities  of  rice  irrigation  that  the  present  description  has  been 
prepared.  Many  of  the  main  facts  here  presented  are  taken  from  the 
descriptions  of  Mr.  Frank  Bond,  who  investigated  the  subject  for  the 
Office  of  Experiment  Stations,  United  States  Department  of  Agri- 
culture, and  published  a  report  of  his  investigations  as  Bulletin  113 
of  that  Bureau.  The  statistics  of  the  use  of  wells  for  rice  irriga- 
tion, which  are  brought  up  to  the  end  of  1902,  are  presented  through 
the  kindness  of  the  Bureau  of  the  Census,  Department  of  Commerce 
and  Labor. 

The  first  people  to  plant  rice  in  southern  Louisiana  were  the  Acadians, 
who,  after  their  expulsion  from  Nova  Scotia  by  the  English  in  1755, 
settled  in  considerable  numbers  in  Louisiana  and  planted  small  areas  to 
rice.  The  cultivation,  primitive  in  its  methods,  was  confined  to  the 
lowlands  along  the  bayous,  the  prairies  affording  pasturage  for  their 
herds  of  cattle.  The  lowland  areas  seldom  admitted  of  satisfactory 
drainage  and  were  too  small  for  profitable  cultivation.  The  crops 
frequently  failed  in  years  of  deficient  rainfall.  Attempts  were  made 
to  create  additional  water  supplies  by  building  levees  across  low  sags 
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coulees  at  poinds  higher  than  the  cultivated  areas,  but  in  most  cases 
her  the  rainfall  proved  deficient  or  the  capacity  of  the  re-crvoirs  too 
lited. 

Little  advance  was  made  over  the  Acadian  methods  until  a  very 
rent  date.  Experiments  in  unusually  wet  years  had  served  to  show 
it  the  soils  of  the  prairies  were  adapted  to  the  growth  of  rice  if  suf- 
ient  water  was  at  hand.  This  led  to  the  trial  of  pumps  as  a  means 
raising  water  from  the  bayous  to  the  rice  fields.  So  successful  was 
» test  that  pumps  were  at  once  installed  at  many  points,  and  in  a  few 
*rs  tens  of  thousands  of  acres  of  previously  nearly  worthless  land 
ng  from  10  to  70  feet  above  the  Iwyous  were  put  under  cultivation. 
The  first  important  pump  was  installed  in  181*4.  It  was  a  vacuum 
nip  of  the  pattern  used  in  the  mining  camps  of  the  Northwest,  and 
s  established  on  the  Bayou  Plaquemine,  in  Acadia  Parish,  near 
owley.  Although  its  failure  at  a  critical  time  involved  the  partial 
s  of  the  crop,  it  showed  the  possibilities  of  pumping  methods.  In 
i  following  year  a  centrifugal  pump  was  introduced,  but  was  too 
all  to  meet  the  demands  made  upon  it,  and  was  succeeded  in  1896 
a  pump  having  a  capacity  of  5,000  gallons  per  minute,  which  by  ita 
•cess  opened  a  new  em  in  rice  cultivation.  Still  larger  pumps  have 
ice  been  introduced,  lx>th  of  the  centrifugal  and  rotary  types.  These 
ve  discharge  pipes  ranging  from  12  to  00  inches  in  diameter,  and 
se  20  to  100  cubic  feet  of  water  per  second  through  a  distance  of 
feral  feet.  In  the  larger  plants  batteries  of  pump*  operated  b\r 
mpound  Corliss  engines  of  4<»0  to  800  horsepower  arc  in  common 
3.  PI.  IX,  A%  shows  the  surroundings  of  a  typical  pumping  plant 
awing  its  supply  from  a  stream  or  bayou,  while  B  of  the  same  plate 
res  a  good  idea  of  the  volume  of  discharge  from  a  powerful  battery 
pumps. 

SOURCES  OF  WATER. 

Bmjou*. — In  the  early  stages  of  rice  irrigation  practically  all  the 
iter  was  drawn  from  the  bayous.  In  the  portion  of  Louisiana 
voted  to  the  cultivation  of  rice  these  are  the  channels  of  the  slug- 
<h  streams  draining  the  prairies  or  marshes  and  not  the  almndoned 
distributary  channels  of  a  river,  such  as  those  near  the  Mississippi, 
physical  aspect,  however,  they  are  very  similar.  The  current, 
:>ugh  fairly  strong  at  certain  seasons,  is  very  weak  at  others;  the 
>w  moving  waters  resting  in  channels  sunk  below  the  prairies  are 
>ro  or  less  clogged  in  many  instances  by  snags  of  waterlogged 
imps,  logs,  trees,  etc.,  and  bordered  by  dense  vegetation,  including 

>  constantly  encroaching  cypress.  Notwithstanding  the  sluggish- 
ssof  the  currents  throughout  the  greater  part  of  the  year,  however, 

>  bayous  maintain  deep  channels,  the  bottoms  of  which,  in  the  region 
ar  the  coast,  arc  often  many  feet  below  the  level  of  the  sea. 


st 


ITNDKRCiROrSD   WATSHB    OF  SOQTHXBR    i.oii-iaXA.     !«-»- 


ll'.//.«.  Tin-  hiiyons  fur  a  number  of  year*  furnish. 'I  nn  adetjustr 
supply  of  water  for  the  area*  under  cultivation,  but  the  hwweat 
tcreage,  oombined  with  ■  deficiency  of  rainfall,  m  in  1901,  broogai  to 
tin-  atit-nt i*>u  of  everyone  tin-  hmfcqaecy  of  the  «iipply  under  «adi 

eruditions.        In   llnil    Vi-in-  I'diisidcntlile   nv:i~    ].l;uitVi!    !■■    re<-   LH  ■ 

be  iitiiiudnm-il,  M  tbe  water  supply  failed,  and  in  many  loeaUunt  the 

bayous  were  so  lowered  thai  salt  water  entered  and    i 

supplj  brackish  -till  farther  reduced  the  production.     Rmpha-i>  »'• 

added  to  the  fact  airewlj  predicted  that  in  dry  years  eonaidi  re 

remote  from  the  bayous  would  either  have  to  be  abandoned  iiriw 

supply  obtained.     Deep  well*,  however,  had  nlreadi    yielded 

.supplies  nt  several  point',  and  were  now  regarded  na  the  kej  to  111 

situation.     A  number  of  the  early  wells  are  indicated 

hy  the  Office  of  Experiment  Stations  of  the  Department  of  Agriflil 

ture,  "nil  in  part  reproduced  as  I'l.  XI.     To  these  have  be*  I 

number  of  new  well-."     The  well-  shown,  however,  should  bl 

as  indicating  the  locations  rather  than  the  exact    number,  a-  at  (hi 

close  of  1908  several  hundred  well*  existed  n  here  only  ■  Pewerflsbuwe 

nn  the  iimp. 

IRRIGATION  SYSTEMS  IN  OPERATION. 
The  following  tables  give  an  idea  of  the  extent  and  imporunc  "f 
the  use  of  well  and  combined  well  unci  luiyon  systems  forthe  irripdi"i> 
of  lire  in  Louisiana: 
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MISCELLANEOUS  PARISHES. 
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Owner  of  nyslem. 

Poet-office. 
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! Length  u 
Farm*.  1     main 

Told 

» 
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Owner*,  acreage,  and  cost  of  rice  irrigation  from  wells  in  I(i02 — Continued. 

MISCELLANEOUS  PARISHES— Continued. 


Parish. 


Owner  of  system. 


Posr-omce. 


Acreage.  Farms.      main 

canal. 


U'H«£°'  Toua 


^*-  Landry Fruge,  Azaller Mamon ! 

Do Lafleur,  Dorvile Ohataignier 1 

-    Do ,  Bordelon  and  E.  B.  Diibuson    Opelousa* J 


Do. 
Do. 
Do. 
Do. 
Do. 


Gus  Fusilier  and  Gaumay  . .    Eunice 

Helms.  Lafayette  A do 

Miller.  Durel do 

!  Tate,  Theodore do 

1  Woolf.  Leon Washington 


St.Martin Smede»,('.E Cade* 

Do LongandSon St.  Martinsville... 

Do Martin. Dr. J..6* do 

Tangipahoa  . . .  Hammel,  C.  H Hammond 


405 

«o 

-Jul) 
100 
160 
lf)0 
130 
100 
100 
*0 
12 


Mite*. 
6  4 


Xumber  of  rice  irrigation  *u*tem*. 
[As  rei»orted  to  the  Bureau  of  the  Census.] 


cost. 


52. 50 

20.00 
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20.00 
26.00 
25.00 
21.00 
27.55 
16.00 
3.50 
1.85 


Number  of  irrigation  systems — 

Pariah. 

Supplied 

with 

water  from 

— 

Streams. 

We 

lis.            j 

! 
i 

i 

59 
93 

3  j.. 

Streams  and 
wells. 

11 
o 

Total. 

Calrasieu 

37 

107 
132 

lljf  ria 

16 

413    _- 

19 

Plauuemines 

27 
1 
1 
5    . . 

6 
4 

413 

Vermilion 
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Lafavette 

• 

Orleans 

13 
95 

t 

46 

St.  Landrv 

• 
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•» 

1 
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Tangipahoa 
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1 
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KM, 
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n-.».        Btnmi  noil 
**"••             well*. 

Auulm 

$1,148,630 
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Acreage  under  irrigation  for  rice. 


Parish. 


Ktmnu. 


Acadia j  87,666 

Calcasieu ;  111,636 

Iberia 9,376 

Plaquemines 14, 015 


Vermilion 

Cameron 

Lafayette 

Orleans 

St.  Landry 

St.  Martin 

Tangipahoa 

All  other  parishes 


53,875 


46,191 


Wells. 

13,460 

23,117 

750 


Streams  and 
well*. 


9,248 

60 

50 

17 

800 

340 

12 

794 


4,880 
3,450 


3, 215 
4,100 


405 


Total ,    322,759,      48,648,       16,050 


Total. 


106,006 

138,203 

10,126 

14, 015 

66,338 


52,769 


387,457 


lengths  of  rice  canals  and  ditche*  in  190t. 
[As  reported  to  the  Bureau  of  the  Census.] 


Parish. 


Acadia 

Calcasieu 

Iberia 

Plaquemines 

Vermilion 

Cameron 

£>t.  Landry 

All  other  pariflhen 

Total 


Total  length 
in  miles  of 
.   main  canals 
from  well  and 

well  and 
stroamsystvms. 


I 


Total  length 

in  miles 
of  ditches  of 
all  systems. 


53 

47  ' 


25 

17 

4 


239 

291 

12 

8 

108 

50 


149 
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PUMPING. 

The  different  type*  of  pumps  in  common  use  have  already  been 
mentioned.  The  centrifugal,  which  is  the  prevailing  type,  is  lighter, 
simpler,  more  readily  established,  and  cheaper  than  the  rotary  pumps, 
although  the  latter  are  more  efficient  when  carefully  installed.  The 
total  lift  of  such  pumps  in  raising  waters  from  the  bayous  to  the 
canals  varies  from  7  to  85  feet,  20  feet  being  an  average  lift.     Higher 
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levels  retrain  supplementary  lifts.  PI.  X  shows  a  typical  pumnin;.' 
punt  en  the  llayou  dea  thrnmnj  Louisiana. 

In  the  DBH  of  si.nic  iif  (ho  flowing  well.-  the  water  nm  l>e  turiwl 
directly  into  tin'  canals  for  distribution,  but  w  he  reapplied  lit  ■  higin-r 
level  than  tin:  wellhead,  pumps  ale  used  for  lifting  the  supply.  Win  i' 
the  water  rise*  within  a  few  feet  of  tbo  eurfaee  an  excavation  is  rand* 
to  such  depth  that  the  pump  is  submerged  by  the  water.  In  tbaeH 
of  wells  of  small  bora  the  pumping  i-  gem-mlly  coadueted  OB  btttniu 
t>f  well-  located  !ii  to  l''»  feet  apart,  though  single  wells  are  somelii.i-s 

pumped,      (ireat  munbttn  of  such    Latteries   lunv    I :    installed  In 

Calcasieu  Parish,  where  their  success  ku  bfljM  very  marked.  Much 
trouble  is  caused  bj  Mitnl  entering  (he  wells,  bot  this  can  be  largely 
remedied  by  screening  devices,  such  as  are  described  on  pages  71-72. 

The  fuel  used  in  pumping  is  of  three  kinds:  Coal,  wood,  and  ml. 
In  190]  bituminous  coal  cost  us  high  as  W.75  per  Urn:  wood,  >!."■"  t.> 
S8  per  cord,  and  oil  from  tfi  t.»  091  •aoti  per  barret    The  owt  of oil 

was  iit  that  time  said  to  he  about  $1  per  aere  for  the  season,  while  1  hat 
of  coal  and  wood  was  From  £-'  to  fci  per  aere.  Oil  now  command*  a 
mueh  higher  price  and  there  is  mneh  less  money  saved  tlirough  its  use. 
Coal  will  doubtless  continue  to  be  extensively  used  in  the  plants  near 
the  railroads,  but  in  localities  remote  from  transportation  l\u  ilitii- 
wood  will  probably  afford  the  most  available  supply.  PI.  X  AaH» 
the  process  of  unloading  wood  from  a  tlatboat  by  means  of  u  moving 
beit.  ^^™ 

APPLICATION  OP  THE  WATER. 


The  water  received  from  the  pumps  or  directly  from  the  flowing 
wells  is  conducted  to  the  rice  fields  by  canals.  These  cousist  of 
two  parallel  levees  constructed  of  wet,  impervious  clays,  or  clayey 
loams,  free  from  roots  and  twigs,  between  which  the  water  is  con- 
ducted.    Fig.  13  is  a  cross  section  of   the  type  of  canal  which  has 


Fia.  13,— Cross  section  ol  rice  cunt!. 

been  found  to  yield  the  best  results.  Care  should  be  taken  to  remove 
stumps  and  to  keep  out  all  growth  of  weeds  or  other  sources  of 
obstruction  to  the  flow  of  the  water.  PI.  XI  shows  the  distributary 
system  in  the  leading  rice  district  of  Louisiana. 

FIELD    LEVEES. 

The  best  form  of  field  levees  are  low  swells,  from  15  to  20  feet  in 
width,  having  the  shape  shown  in  tig.  14.     They  are  used  to  regu- 
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e  application  of  water  in  irrigation.  The  advantages  of  levees 
*  type  over  the  old  high  and  narrow  variety  are:  (1)  They 
sily  crossed,  and  without  damage,  by  farm  machinery;  (2)  no 
$  withdrawn  from  cultivation  by  them;  (3)  the  growth  of  the 
lest*  red  rice  and  of  undesirable  grasses  and  plants  is  largely  pre- 
l  because  of  the  cultivation  of  the  entire  area;  (4)  they  are 
d  to  the  varying  slopes  of  the  different  types  of  rice  fields, 
i  kind  of  levee  is  more  difficult  to  construct,  and  before  its  intro- 
n  the  fields  developed  under  the  old  system  must  be  re  leveled, 
levees  are  also  required  on  sloping  ground.  In  the  end,  how- 
ts  use  will  prolwtbly  prove  the  most  economical-  of  the  various 


METHODS   OF   FARMING. 

• 

type  of  soil  best  adapted  for  the  growing  of  rice  is  a  medium 
the  materials  of  which  are  clayey  enough  to  form  resistant  levees 
support  heavy  harvesting  machinery.  Organic  matter  tends  to 
•  the  material  more  porous,  and  is  undesirable  where  it  is  to  be 
or  levees. 

land  is  plowed  with  gang  plows  in  the  fall  or  spring,  sometimes 
then  disked  and  harrowed  thoroughly.  Planting  is  done  with 
oadcast  machine  attached  to  an  ordinary  farm  wagon,  or  the 
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Flu.  14.— CroM  section  of  correct  form  of  field  levee. 

i  drilled  in  rows  from  7  to  8  inches  apart,  the  latter  method 
ag  a  !>etter  crop.  During  the  planting  season,  which  extends 
\pril  1  to  June  15,  or  later,  no  water  is  put  upon  the  land, 
ience  being  placed  upon  rainfall  to  sprout  the  seed  and  promote 
owth  of  the  plant  for  a  period  varying  between  one  and  two 
s,  depending  upon  the  season  and  water  supply.  Flooding 
y  begins  when  the  rice  reaches  a  height  varying  between  6  and 
bes,  and  from  this  time  on  until  the  grain  is  in  the  milk  and  well 
d — a  period  of  about  seventy  days — the  fields  are  kept  flooded, 
ler  cases  much  less  water  is  used.  -The  accompanying  diagram 
>)  shows  the  depths  of  water  and  dates  of  flooding  of  such  a  field 
wlev. 

>ut  ten  days  before  harvest  the  levees  are  cut  and  the  fields  are 
d.  The  grain  rapidly  hardens  and  matures,  and  by  the  time  it 
iy  to  cut  the  field  is  sufficiently  dry  to  permit  the  use  of  the 
•  and  binder.  This  machine  is  identical  with  that  used  in  the 
fields  elsewhere  in  the  United  States.     The  sheaves  of  rice  are 
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Bboefced  in  the  fiold  immediately  after  the.  binder,  ten  sheaves  tol 
shock  btOllg  the  rule,  in  order  that  there  may  be  a  free  cinmlatinn  "i 
air  to  drv  the  straw.     When  harvesting  begins  the  stalks  and  leave*  of 
the  rice  are  still  green,  in  the  main,  but  the  head  is  golden  yellow  on 
the  terminal  two-thirds.     The  green  straw  properly  cured  is  a.  valuable 
substitute  for  hay,  and  is  baled  and  fed  to  live  stock,  including  llw 
work  horses  and  mules,  which  become  accustomed  to  it,  often  pref.r 
ring  it  to  prairie  hay.     Harvesting  begins  in  September  and  eoniimi-s 
through  October  and  part  of  November,  often  until  the  1st  of  Decern- 

Fin.  16. — Diagram  showing 

depths  of  water  used  on  rice  field  ■(  Crowley  nnd  data  of  irrigation. 

ber,  and  thrashing  the  rice  from  the  shock  begins  after  it  has  been 
allowed  to  cure  and  dry  for  a  period  of  two  weeks  at  least.  The 
machines  used  are  the  modern  styles  of  wheat  thrashers  using  steam 
power,  revolving  knives  for  cutting  the  binding  twine,  and  a  blower 
to  remove  and  stack  the  straw.  The  rough  rice  as  it  comes  from  the 
thrasher  is  put  in  large  gunny  sacks,  weighing,  when  filled,  an  average 
of  185  pounds  each.  The  sacked  rice  is  hauled  either  to  the  warehouses 
or  directly  to  the  mills. 
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